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head support 4b: — The parts or the conductive members « exposed tn rough 
through-holes 109, 110 are contact parts with respect to a checking equip* 
for checking the connection state of the conductive members 42 with the co 
f the magnetic head 44 and the electric property of the magnetic head 44. 

(139) The parts of the pair of conductive members 42 which are exposed 
outward and constitute the first elastic displacement portions 47 and the 
second elastic displacement portion 48 are also processed by one of gold p. 
nickel plating, and solder plating. Thus, these parts are made anticorrosj 

(140) in the above- described example, the present invention is applied t 
nagneto-optical disc recording/ reproducing device for recording and reptrodi 
an information signal. However, the present inventions may also be appliec 
a device having only the recording function. 

(141) in the above-described example, the present invention is applied t< 
magneto-optical disc recording/ reproducing deice using a magneto-optical 
recording medium as a recording medium. However, the magnetic head accord 
to the present invention is not limited to the above-described example and 
also bo applied to a magnetic recording medium such as a magnetic disk or i 
magnetic tape. 

(142) Industrial Applicability 

(143) As described above, the magnetic head according to the present 
invention can efficiently release the heat generated in the magnetic core 
toward the proximal end side while improving the magnetic field generation 
efficiency at the distal end portion of the magnetic core, and can also re 
a magnetic head for high-speed recording which can achieve a higher transf. 
rate If the magnetic head is applied to the nagneto-optical disc recordu 
device, a higher transfer rate of recording data is realized -and high-spe 
recording is made possible. 



What is claimed is: 



1. 



A magnetic 



ic head comprising: a substantially prism-shaped magnetic c<| 



J.* smaller than the cross- sectional area of a proximal end portion; and 
wound on the outer circumferential surface of the magnetic core portion; 
wherein the length of one side of the distal end portion is not less than I 
mm and not more than 0.45 mm, and the length of the other side orthogonal 1 
the one side is not less than 0.4 mm and not more than 0.55 mm. 

2 The magnetic head as claimed in claim 1, wherein the height of the i 
is not less than 0.3 mm and not more than a half of the length of the magn< 
core portion. 

3 A magnetic head comprising: a core formed substantially in an E-shaf 
a substantially prism-shaped magnetic core portion having a distal end port 
cut-out to form a step, the magnetic core portion being form so that the 
cross-sectional area of the distal end portion is smaller than the 
cross-sectional area of a proximal end portion, and a pair of yokes arrang* 
both sides of the magnetic core portion; and a coil wound on the outer 
circumferential surface of the magnetic core portion and supplied with a 
current based on an information signal to be recorded onto a recording med, 
wherein the length of one side of the distal end portion of the magnetic cc 
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ABSTRACT: 

There is provided a collimating plate including a transparent pupp t 
multiple of light transmitting fix.d to the support in Partial c<j 

therewith and 1 light blocking area that biodiB passage of light through 
otheHhan light transmitting areas composed of areas of contact between t 

In und v.L «her«» and nearby areas. There is also provided a back 
SysheTIiiHSdl^^ Plate and a housing that w orticailv d 

by the collimating plate and that includes an inner ^l^t"^ 
properties- They can produce adequately convergent collimated light the 
intensity of which drops by 50% at angles of no more than +- . £ *gr«« 
hereby realizing a liquid-crystal display that can provide a sufficiently 
contrast ratio over a wide range of viewing angles to be advantageously us 
medical applications. 

7 Claims, 9 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 3 

BRIEF SUMMARY: 

(1) BACKGROUND OF THE INVENTION 

(21 This invention relates to the technical field of collimating plates 
collimating diffused light and backlight systems utilizing them. More 
particularly, the invention relates to a collimating plate that can produc 
adequately convergent collimated light and which hence is Particularly S uit| 
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(3) The use of liquid-crystal diaplaya (LCDs) as a display for word 
processors and computers is rapidly increasing today. The use of LCDs as 
monitor in ultrasonic, CT and MBI diagnostic apparatus is under review 
Conventionally, these medical diagnostic apparatus have primarily used CRT 

(cathode- ray tubes) as a monitor. 

(4) LCDs have many advantages such as ease in size reduction, small thicl 
and light weight ness. On the other hand, they have poor viewing angle 
characteristics (narrow viewing angle) in that as the viewing direction or 
angle changes, the contrast ratio of an imag« decreases sharply and the 
graiation^lso reverses to have the image look differently 

depending on the position of the viewer, the image cannot be viewed correct 

(Si In medical applications as described above, diagnosis with monitors 
based on the difference in image density, so not only is it required to pre 
an image of high central ratio but at the same time, incorrect recogmtio rl 
an image can cause wrong diagnosis or inconsistency in the results ot 
diagnoses. Under these circumstances, it is required that high-oontrast i: 
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location accuracy within the allowable range, even in a condition wherein the 
optical fibers are imbedded in the optical fiber engagement portions bo that 
they cannot expose their crowns, a method of fabricating molds for fabricating 
optical fiber guide blocks, and a method of fabricating both molds for 
fabricating optical fiber guide blocks and the optical fiber guide blocks. 

(15) According to a first aspect of the present invention, there is provided 
a grindstone for fabricating a mold for molding by press-molding process at 
least the osvicai fiber engagement portions of an 0£tica± fiber guide 

fhat h«e oFtTHST" fiber engagement portions for the purpose of positioning and 
aligning optical fibers at a fixed pitch; comprising: two main grinding 

rfaces thaTaachin* formed surfaces that 3U££ort the sides of the op^cai 
fiber; and a shape wherein the angle .theta. subtended by the two tangent 
lines which touch the two main grinding surfaces in a cross -sect ion 
perpendicular to the main grinding surfaces constitutes an angle that is equal 
?o c* smaller than .theta. c which satisfies the relationship noted below; and 
the contour of the tip that connects the two main grinding surfaces is 
contained within an area bounded by the two tangent lines and by a line that is 
tangent to an imaginary ,£rcle and perpendicular to the st line 
connecting the intersection of the two tangent lines with the center of the 
imaginary circle, and that passes between the intersection and the center of 
the 9 imaginlr7-H:VcU, when ?he imaginary cUxle, of radius Rmin as noted below, 
is inscribed in The area that is in the bight of the two tangent lines. 

(1) .theta. c=2 tan. sup. -1 [S,sup.2 -l)/2s) 

(16) where: 

(17) ?ain=[ROMR0/sin (. theta. /2) J - lYO/tan ( . theta. /2) J ] / [1- [1/sin (74 /2)]], 



RO is the optical fiber radius, and 



VO is half the pitch length of the optical fiber engagement portion. 



(IB) 
(19) 

(20) According to a second aspect of the present invention, there is provided 
a grindstone for fabricating a mold for molding by press-mo Iding P»>«» »J 
loLt the optical fiber engagement portions) of an ojptical fiber guide 
that has (ar'groove-shaped opti^l fiber engagement P ortion(s) for the purpose 
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the two main grinding surfaces in a cross-section perpendicular to the main 
grLdlng surfaces constitutes an angle that is not greater than .theta c which 
satisfies the relationship noted below; and the contour of the tip that 
connects the two main grinding surfaces is contained within an area bounded by 
the two tangent lines and by a line that is tangent to an imaginary circi* and 
perpendicular to the straight line connecting the intersection of the two 
tangent lines with the center of the imaginary circic^ and that passes between 
the intersection and the center of the imaginary .cirel^ « h « n ^^^7^ 
citclo, of radius Rmin as noted below, is inscribed in the area that is in tne 
bTghtTof the two tangent lines. 

(2) . theta. c=2 tan. sup. -1 [S.sup.2 -1)/2S] 

(21) where: 

(22) Rmin=[RC*lR0/sin (. theta, /2) )- [YO/tan (. theta. /2) ]]/ 1 1- [1/sin 
(. theta. /2) 11/ 

(23) RO is t he o pt i ca 1 ^ f i be r jr ad iua^and^ :; :: ^ : : ^ 



FIG. 3C 
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they cannot expose their crowns, a method of fabricating molds for fabricating 
ootical fiber guide blocks, and a method of fabricating both molds for 
fabricating optical fiber guide blocks and the optical fiber guide blocks. 

(IS) According to a first aspect of the present invention, there is provided 
a qrindstone for fabricating a mold for molding by press-molding process at 
laast the os-jica- fiber engagement portions of an ^ical fiber guide < £lecs 
hat has <£tTS3~ fiber engagement portions for the purpose of positioning and 
liqning okicai fibers at a fixed pitch; comprising: two main grinding 
surfaces thaTISachine formed surfaces that suE^ort the sides of the 
fiber! and a shape herein the angle .theta. subtended by the two tangent 
lines which touch the two main grinding surfaces in a cross-section 
perpendicular to the main grinding surfaces constitutes ar. angle that is equal 
to or smaller than .theta. c which satisfies the relationship noted below, and 



the°contourof V the tlp'that connects the two main ? r * n ^ n 9 J^ r ^ s , 



line that is 
ine 



ntained within an area bounded by the two tangent lines and by a . 
tangent to an imaginary circle and perpendicular to the straight 1. 
connecting the intersection of the two tangent lines with the center of the 

r-le and that passes between the intersection and the center of 
™- — ~ 0 f radius Rmin as noted below, 



imaginary c: 



the imaqinary circle, when the imaginary circi^ 
is inscribed in"the~area that is in the bight of the two tangent lines 



(16) 
(17) 
(19) 
(19) 



. theta. c=2 tan. sup. -1 (S.sup.2 -1)/2S) 
where: 

Rain=lROlR0/sin (. theta. /2) ]- (YO/tan (. theta. /2) ]]/ [1- [1/sin (74 /2))} f 



RO is the optical fiber radius, and 

YO is half the pitch length of the optical fiber engagement portion. 

(20) According to a second aspect of the present invention, there is provided 
a grindstone for fabricating a mold for molding by press-mo lding process at 
least the o-^ioai fiber engagement portion(s) of an o^csl fiber guide 
that has {at'- groove -shaped optical fiber engagement portion(s) for the purpose 
of positioning occieai fibers}" comprising: two main grinding surfaces that 
machine formed surfaces that »u PF crt. the sides of the optica* fib.n«nd a 
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FIG. 3A 



FIG, 3B 





^^pRWi' Hvy "^ 

satisfies ^hrrelationship'noted below; and the contour of the tip that 
connects the two main grinding surfaces is contained within an area bounded by 
the two tangent lines and by a line that is tangent to an imaginary p££±« and 
perpendicular to the straight line connecting the intersection of the two 
?angent lines with the center of the imaginary cj^ie ^^^EZi™^' 1 
the intersection and the center of the imaginary .g£5^ ^"^the 
circU, of radius Rmin as noted below, is inscribed in the area that is in the 
Bight "of the two tangent lines. 

(2) . theta. c=2 tan.sup.-l [S.sup.2 -1)/2S] 

(21) where: 

(22) Rmin=[RO+[RO/sin (. theta. /2) ]- [YO/tan (. theta. /2) ])/ U" H/sin 
(. theta. /2) ] }, 

(23) 

(24) YO v is the interval between the^on.^ 



RO is the optical fiber radius, and 



FIG. 3C 
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YO is half the pitch length of the optical fiber engagement portion. 

(53) According to a thirteenth aspect of the present invention, there is 
provided Se mold for fabricating an optical fiber guide block in the twelfth 
aspect of the present invention, wherein the cross-sectional shapes 
perpendicular to the longitudinal dimension of a plurality of concavities are 
che same. 

(54) According to a fourteenth aspect of the present invention, there is 
provided fmold for fabricating an fiber guide blccft. for the purpose 
or molding, by press-molding process, at lease the optical fiber engagement 
portions of an oWcaj fiber guide block that comprises groove -shaped oj*^! 
fiber engagement^rtlons for the purpose of positioning optical f^js, 
comlrisingT convexities that extend in the longitudinal dimension of the 
riming surface; and concavities that extend in the longitudinal dimension, 
arrived with the convexities sandwiched in between them; herein: the tangent 
Unefat ihe points where are formed the portions of the two sloping surfaces 
that configure the concavities in a cross-section perpendicular to the 
longitudinal dimension of the concavities, which portions are to ^por j fe... 

fibers, subtend an angle .theta. that is equal to or smaller than 
"tfieta™c which satisfies the relationship noted below; the perpendicular 
cross-secSonal shape of the concavity or concavities is such that the contour 
tnereof is contained within an area bounded by the two tangent lines that touch 
tne sloping surfaces and by a line that is tangent to an imaginary gj&g and 
perpendicular to the straight line connecting the intersection ? f ^J^. ft 
?angent lines with the center of the imaginary circie, and that passes between 
"e^nteraection and the center of the imaginary c^rcl*,. when the ^^ary 
c*r-l<*, of radius tain as defined below, is inscribed in the area that is in 
EKTE&it of the two tangent lines; the depth of the concavities is 
the intersection of the two tangent lines is at a position deeper than dmin, as 
defined betol; and one or other off the sloping surfaces that form the -fncayity 
or concavities is what forms the surface (a) that SSSSSIX < B > tna *2&£*£. flbe " 




or concav 
in the 



fiber engagement portion(s). 



.theta. c=2 tan. sup. -1 IS. sup. 2 -1J/2S] 



(55) 



(. theta. /2J ] ], 

(58) dmin=[YO-RO.multidot.tan [ ( .pi. - .theta. J / 4] ) /tan (.theta. /2) , 

(59) RO is the optical fiber radius, and 

(60) 2Y0 is the interval between the concavities arrayed so as to sandwich 
the convexities between them, 

(61) According to a fifteenth aspect of the present invention, there is 
provided the mold for fabricating an optical, fiber guide block »tto 
fourteenth aspect of the present invention, wherein the cross-sectional shapes 
£SSSicul« to the longitudinal dimension of the concavity or concavities are 
the same. 

(62) According to a sixteenth aspect of the present invention, thjr. is 
provided the mold for fabricating an optical fiber guide block in the twelfth 
through the fifteenth aspects of the present invention, having, in place of 
Rmin, Rnin* which satisfies the "^tioiiship^no^ed belo^ 
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[57] ABSTRACT 

In a grindstone for fabricating a mold which has optical fiber 
engagement portions of an optical fiber guide block used for 
aligning optical libers, two main grinding surfaces are 
provided to form the optical fiber engagement portions 
contacted with the sides of the optical fibers and a tip end 
portion which is contiguous to the two main grinding 
surfaces and which has a contour contained within a prede- 
termined area. The predetermined area has a triangle shape 
which is defined by two tangent lines along the two main 
grinding surfaces and a preselected line drawn between two 
points determined on the two main grinding surfaces. The 
two points are decided in accordance with a predetermined 
formula. 

15 Claims, 18 Drawing Sheets 
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METHOD OF FABRICATING A MOLD FOR condition must be such as to permit a portion of the side of 

FABRICATING OPTICAL FIBER GUIDE the optical fiber to expose its crown, standing away from the 

BLOCKS optical fiber engagement portion, without being imbedded in 

the middle of the optical fiber engagement portion. In order 

This is a divisional of application Ser. No. 09/042,947 5 to fabricate optical fiber guide blocks having the shape 

filed Mar. 17, 1998 now U.S. Pat. No. 6,032,490, the described above by press-molding, a specially shaped mold 

disclosure of which is incorporated herein by reference. made to high precision is necessary. Until now, however, no 

such mold, nor any method for fabricating such mold, has 

BACKGROUND OF THE INVENTION been known. 

1 Field of the Invention 10 Furthermore, if the mold can align multifiber ends with a 

* ... . , .... location accuracy within the allowable range, then, on an 

Tie present inveDUon relates to a grindstone, a method of excep t ional ^ a co^n optical fiber crown 

fabricating molds for fabncating optical fiber guide blocks, exposure cannot ^ effec ,ed is permissible, but no such mold 

molds for fabricating optical fiber guide blocks, and an M ^ 0f method fof fabricati sucb mo]d „ ^ ^ 

optical fiber guide block fabrication method, for the purpose 15 e j mer 
of fabricating molds for fabricating optical fiber guide 

blocks capable of holding and securing the ends of optical , SUMMARY OF THE INVENTION 

fibers in a condition wherein their ends are positioned with _ . , 

hi h recision and secured therefore an object of the present invention is to 
. . * provide a grindstone for fabricating molds for optical fiber 
2. Description of the Related Art 20 ^ blocks? a fabrication method suitable for fabricating 
Optical fiber guide blocks which have optical fiber molds for fabricating optical fiber guide blocks for the 
engagement portions are known as securing members for purpose of fabricating optical fiber guide blocks by press- 
positioning and aligning mullifibers at predetermined inter- molding that make it possible to position and secure optical 
vals with high location accuracy. In Japanese Unexamined fibers with high location accuracy for the purpose of fabri- 
Patent Publications Nos. Hei 6-201936 [201936/1994] and 25 catmg molds for fabricating optical fiber guide blocks, and 
Hei 8-211244 [211244/1996], for example, optical fiber such molds, and also to provide a method for fabricating 
guide blocks are disclosed which are obtained by forming optical fiber guide blocks wherewith it is possible to position 
glass in a hot press. and secure optical fibers with high location accuracy using 

In Japanese Unexamined Patent Publication No. Hei the molds described in the foregoing. 

6-94945 [94945/1994] is disclosed an optical fiber guide 30 It is another object of the present invention to provide a 

block obtained by press-molding resin. 'grindstone wherewith it is possible to position and align 

(1) In the past, the forming parts of optical fiber engage- multifiber ends with high location accuracy within the 
ment portions in molds have been formed by dividing the alloVable range, even in a condition wherein the optical 
forming surfaces a number of times and grinding a little at 35 fibers are imbedded in the optical fiber engagement portions 
a time with grindstones that are very small compared to the so that they cannot expose their crowns, a method of 
size of the work. With this method, in addition to requiring fabricating molds for fabricating optical fiber guide blocks, 
much time for the machining, it is very difficult to make and a method of fabricating both molds for fabricating 
multifiber engagement portion forming parts with high optical fiber guide blocks and the optical fiber guide blocks, 
precision, and so that the cross-sectional shape is always the According to a first aspect of the present invention, there 
same shape. As a consequence, a shape is varied in con- is provided a grindstone for fabricating a mold for molding 
figuration when observation is made about the perpendicular by press-molding process at least the optical fiber engage- 
cross-sectional shape along the longitudinal dimension of ment portions of an optical fiber guide block that has optical 
one forming part, or when cross-sectional shapes of different fiber engagement portions for the purpose of positioning and 
forming parts are compared with each other. ^ aligning optical fibers at a fixed pitch; comprising: two main 

(2) Also, in fabricating optical arrays, the optical fiber grinding surfaces that machine formed surfaces that support 
ends are engaged and lined up in optical fiber engagement the sides of the optical fiber; and a shape wherein the angle 
portions in an optical fiber guide block, and pressure blocks 0 subtended by the two tangent lines which touch the two 
are used to press down on and secure the optical fiber ends. main grinding surfaces in a cross-section perpendicular to 

In order to position and secure the optical fiber ends with 50 me main grinding surfaces constitutes an angle that is equal 

high location accuracy, it is necessary that the optical fiber to or smaller than 6c which satisfies the relationship noted 

sides be supported, at two points by V-shaped optical fiber below; and the contour of the tip that connects the two main 

engagement portions in the optical fiber guide block, in a grinding surfaces is contained within an area bounded by the 

cross-section seen from a direction perpendicular to the two tangent lines and by a line that is tangent to an imaginary 

optical axis of the optical fiber ends secured, and at one point 55 Md perpendicular to the straight line connecting the 

by the pressure surface of the pressure block. In the absence intersection of the two tangent lines with the center of the 

of such a three-point support condition, clearances (gaps) imaginary circle, and that passes between the intersection 

will develop between the sides of the optical fiber, on the one **** me ^ n{&T of U« imaginary circle, when the imaginary 

hand, and the optical fiber engagement portions or the ciick, of radius Rmin as noted below, is iiiscribed in the area 

pressure surface of the pressure block, on the other hand, mat * m ^ bi ^ 1 of ^ ^ lang ent mies. 
making it very difficult to implement holding and securing 

with high location accuracy. ^ ^-^.^j 

In order to perform optical fiber end securing by the 

three -point support as described above, when an optical fiber where: 

is engaged in an optical fiber engagement portion, not only 65 Rmin«[RO+{RO/sin (e/2)}-{YO/tan (6/2)}]/[l-{l/sin 

must the optical fiber engagement portion exhibit a shape (74 f2)}\ 

wherewith the optical fiber can be stably engaged, but the RO is the optical fiber radius, and 
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YO is half the pilch length of the optical fiber engagement Uoning and aligning optical fibers at a fixed pitch; compris- 

porlion. ing: two main grinding surfaces that machine formed sur- 

According to a second aspect of the present invention, faces that support the sides of the optical fiber; wherein the 

there is provided a grindstone for fabricating a mold for angle 6 subtended by the two tangent lines in a cross-section 

molding by press-molding process at least the optical fiber 5 perpendicular to the main grinding surfaces constitutes an 

engagement portion(s) of an optical fiber guide block that angle that exceeds 6c which satisfies the relationship noted 

has (a) groove-shaped optical fiber engagement portion(s) below, 
for the purpose of positioning optical fibers; comprising: two 
main grinding surfaces that machine formed surfaces that 

support the sides of the optical fiber; and a shape wherein the 10 0c=2 130-1 {(* S ' 2 - 1 V 25 } 

angle 8 subtended by the two tangent lines which touch the wnere - 

two main grinding surfaces in a cross-section perpendicular 

to the main grinding surfaces constitutes an angle that is not S=YO/RO, 

greater than 9c which satisfies the relationship noted below; RO is the optical fiber radius, and 

and the contour of the tip that connects the two main 15 YO is half the pitch length of the optical fiber engagement 

grinding surfaces is contained within an area bounded by the portion. 

two tangent lines and by a line that is tangent to an imaginary According to a fifth aspect of the present invention, there 
circle and perpendicular to the straight line connecting the is provided a grindstone for fabricating a mold for molding 
intersection of the two tangent lines with the center of the by press-molding process at least the optical fiber engage- 
imaginary circle, and that passes between the intersection 20 ment portion(s) of an optical fiber guide block that has (a) 
and the center of the imaginary circle, when the imaginary groove-shaped optical fiber engagement portions) for tie 
circle, of radius Rmin as noted below, is inscribed in the area purpose of positioning optical fibers; comprising: two main 
that is in the bight of the two tangent lines. grinding surfaces that machine formed surfaces that support 

the sides of the optical fiber; wherein the angle 8 subtended 
25 by the two tangent lines in a cross-section perpendicular to 

6c=2 tan' 1 {SM)/2S} the 

main grinding surfaces constitutes an angle that exceeds 
0c which satisfies the relationship noted below. 

where: 

Rmin=[RO+{RO/sin (8/2)}-{YO/tan (6/2)}]/[l-{l/sin 

(6/2)}], 30 , 6c=2 tan" 1 {(5 2 -l)/2S> 

RO is the optical fiber radius, and • , 

r where: 

YO is the interval between the concavities when at least S=YO/RO 

two groove-shaped concavities are formed by the * 

grindstone in a mold material that is to be the mold, so RO is the optical fiber ramus, and 

as to form the optical fiber engagement portion(s) 35 YO ^ the interval between the concavities when at least 

between the concavities. two groove-shaped concavities are formed by the 

The first aspect according to the present invention com- grindstone in a mold material that is to be the mold, so 

prises optical fiber engagement portions that position and as to form lhe optical fiber engagement portions) 

align optical fibers at a fixed pitch, wilh the restriction being between the concavities. 

that the optical fiber engagement portions are plural in 40 According to a sixth aspect of the present invention, .there 

number and arranged at equal intervals. The second aspect & provided a method of fabricating a mold for fabricating an 

of the invention, however, comprises groove-shaped optical optical fiber guide block; wherein the mold is for the purpose 

fiber engagement portions for the purpose of positioning the of molding by press-molding process at least the optical 

optical fibers, wherefore the optica! fiber engagement por- fiber engagement portions of the optical fiber guide block, 

tion may be singular in number, and also included are those 45 the optical fiber guide block comprising: a plurality of 

which are not arranged at equal intervals. When there is a optical fiber engagement portions for the purpose of posi- 

single optical fiber engagement portion, there is no such tioning and aligning optical fibers; comprising: a machining 

concept as the pitch of the optical fiber engagement portions. process for using a grindstone to grind a plurality of grooves 

However, even with a mold used where there is a single m a mold material which extend in the longitudinal dimen- 

optical fiber engagement portion, at least two B-2's must be 50 sion thereof; wherein the interval between the grooves is 

formed in FIG. 8E, so the interval between the two B-2's is made the forming part for the optical fiber engagement 

defined as 2YO. portions; and the contour of that portion of the forming part 

According to a third aspect of the present invention, there which forms the portions that are to support at least the 

is provided a grindstone that, in the first and the second optical fibers forms a portion of the contour shape of the 

aspects of the present invention, has Rmin*, which satisfies 55 grindstone. 

the relationship noted below, in place of Rmin. If this method is employed, by performing grinding- 

machining so that a portion of the contour shape of the 
grindstone is formed in the shape of that portion of the 

flmin*W?aun-(<y5) cross-section of the optical fiber engagement portion form- 

60 ing parts that are to support the optical fiber, it is possible to 
where: fabricate molds, with high productivity, so that the cross- 
4> is the optical fiber core diameter. sectional shapes of the mul Li fiber engagement portion form- 
According to a fourth aspect of the present invention, ing parts are the same. In other words, it is possible, using 
there is provided a grindstone for fabricating a mold for a single grindstone, to form grooves of the same shape in the 
molding by press-molding process at least the optical fiber 65 mold material, based on the standard shape of the 
engagement portions of an optical fiber guide block that has grindstone, and thereby to machine the parts that form the 
optical fiber engagement portions for the purpose of posi- optical fiber engagement portions. As a consequence, it is 



6,165394 

5 6 

possible to form multiple portions having the same shape to According to a twelfth aspect of the present invention, 

a high precision, and to do this in an elegant manner. there is provided a mold for fabricating an optical fiber guide 

According to a seventh aspect of the present invention, block, for the purpose of molding, by press-molding 
there is provided a method of fabricating a mold for fabri- process, at least the optical fiber engagement portions of an 
eating an optical fiber guide block, for the purpose of 5 optical fiber guide block comprising optical fiber engage- 
molding by press-molding process at least the optical fiber ment portions for the purpose of positioning and aligning 
engagement portions of the optical fiber guide block; the optical fibers at a fixed pitch; comprising: a plurality of 
optical fiber guide block comprising: (an) optical fiber concavities that extend in one direction in the forming 
engagement portion(s) for the purpose of positioning and surface; wherein: the tangent lines at the points where the 
aligning optical fibers at a fixed pitch; wherein the grind- 10 portions that are to support the optical fiber at the two 
stone of one of the aspects of the present inventions cited sloping surfaces which configure the concavities, in a cross- 
above, namely the first through the fifth invention, is used; section that is perpendicular to the longitudinal dimension of 
and concavities extending in a prescribed direction, of such the concavities, subtend an angle 6 that is equal to or smaller 
depth that the intersection between the two tangent lines will than 0c which satisfies the relationship noted below; the 
be at a position deeper than dmin, as defined below, are 15 perpendicular cross-sectional shape of the concavities is 
formed, by a grinding process, on the flat surface of the mold such that the contour thereof is contained within an area 
material, at the pitch noted above, in a direction perpen- bounded by the two tangent lines that touch the sloping 
dicular to the prescribed direction noted above, in a number surfaces and by a line that is tangent to an imaginary circle 
that is the number of the optical fiber engagement portions and perpendicular to the straight line connecting the inter- 
plus 1. 20 section of the two tangent lines with the center of the 

imaginary circle, and that passes between the intersection 

rfmin-[ro-/tf>tan {(*-e)/4}]rtan (e/2) and the center of the imaginary circle, when the imaginary 

circle, of radius Rmin as defined below, is inscribed in the 

According to an eighm aspect of the present invention, ^ ^ fc ^ me bfght of ^ ^ imgeQi ^ me depth of 

there is provided a method fabneating a mold for fabn- M me fa such ma t ^ intersection of the two 

eating an optical fiber guide block, for the purpose of t lines ^ at a ition deeper than dmin , a s defined 

molding by press-molding process at least the optical fiber bdow; and me formi 5etween the cavities are 

engagement portions of said optical fiber guide block; the what form the ^ fiber engagement portions, 
optical fiber guide block comprising: (a) groove-shaped 
optical fiber engagement portion(s) for the purpose of posi- ^ 

ti oning optical fibers; wherein the grindstone of one of the 0c=2 tan -1 {s 2 -iy2S} 

aspects of the present invention cited above, namely the first 

through the fifth aspects of the present invention, is used; wnere. 

and a plurality of concavities extending in a prescribed S=YO/RO, 

direction, of such depth that the intersection between the two 35 Rmin=[RO+{RO/sin (8/2)}-{YO/tan (0/2)}]/[l-{l/sin 

tangent lines will be at a position deeper than dmin, as (0/2)}], 

defined below, are formed, by a grinding process, on the flat dmin=[YO-RO-tan {(jt-0)/4}]/tan (0/2), 

surface of the mold material, in a direction perpendicular to rq ^ tnc optical fiber radius, and 

the prescribed direction noted above, and such that the YO is half the pitch length of the optical fiber engagement 

interval between at least two of these concavities becomes w portion 

According to a thirteenth aspect of the present invention, 
there is provided the mold for fabricating an optical fiber 

dmia={YO-RO tiia {(*~e)/4}]/tan (e/2) guide block in the twelfth aspect of the present invention', 

According to a ninth aspect of the present invention, there wherein the cross-sectional shapes perpendicular to the 

is provided a method of fabricating a mold for fabricating an 45 longitudinal dimension of a plurality of concavities are the 

optical fiber guide block, wherein in the seventh or eighth same. 

aspects of the present invention, concavities are machined at According to a fourteenth aspect of the present invention, 

a depth such that the intersection between the two tangent * provided a mold for fabricating an optical fiber guide 

lines becomes a position that is shallower than dmax, as bIock > for thc P ur P°se of molding, by press-molding 

defined below 50 P 100 ^ at l easl the optical fiber engagement portions of an 

optical fiber guide block that comprises groove-shaped 
optical fiber engagement portions for the purpose of posi- 

rfmax=ro/tan (e/2) tioning optical fibers; comprising: convexities that extend in 

According to a tenth aspect of the present invention, there the longitudinal dimension of the forming surface; and 

is provided a method of fabricating a mold for fabricating an 55 concavities that extend in the longitudinal dimension, 

optical fiber guide block, comprising: a process for machrn- arrayed with the convexities sandwiched in between them; 

ing such that, after grinding-machining the concavities of wherein: the tangent lines at the points where are formed the 

the seventh, eighth, or ninth aspect of the present invention, portions of the two sloping surfaces that configure the 

outside of the two grooves positioned outermost among the concavities in a cross-section perpendicular to the longitu- 

grooves, the portions which connect to the bottoms of at 60 dinal dimension of the concavities, which portions are to 

least those two grooves are in the same plane as the bottoms support the optical fibers, subtend an angle 0 that is equal to 

of those two grooves. or smaller than 0c which satisfies the relationship noted 

According to an eleventh aspect of the present invention, below; the perpendicular cross-sectional shape of the con- 
there is provided a mold for fabricating an optical fiber guide cavity or concavities is such that the contour thereof is 
block that has been fabricated by one of the methods cited 65 contained within an area bounded by the two tangent lines 
in the sixth through the tenth aspects of the present inven- that touch the sloping surfaces and by a line that is tangent 
tion. to an imaginary circle and perpendicular to the straight line 
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connecting the intersection of the two tangent lines with the According to an eighteenth aspect of the present 

center of the imaginary circle, and that passes between the invention, there is provided the mold for fabricating an 

intersection and the center of the imaginary circle, when the optical fiber guide block in the seventeenth aspect of the 

imaginary circle, of radius Rmin as defined below, is present invention, wherein the cross-sectional shapes per- 

inscribed in the area that is in the bight of the two tangent 5 pendicular to the longitudinal dimension of a plurality of 

lines; the depth of the concavities is such that the intersec- concavities are the same. 

tion of the two tangent fines is at a position deeper than According to a nineteenth aspect of the present invention, 

dmin, as defined below; and one or other of the sloping there is provided a mold for fabricating an optical fiber guide 

surfaces mat form the concavity or concavities is what forms block, for the purpose of molding, by press-molding 

the surface(s) that supports) the optical fibers in the optical 10 process, at least the optical fiber engagement portions of an 

fiber engagement portion(s). optical fiber guide block that comprises groove-shaped 

optical fiber engagement portions for the purpose of posi- 
tioning and supporting optical fibers; comprising: convexi- 

0c=2 tan {5 -i)/25} ^ mat ex t e nd in the longitudinal dimension of the forming 

WQere . 15 surface; and concavities that extend in the longitudinal 

S=»YO/RO dimension, arrayed with the convexities sandwiched in 

„ . ^ ' r . /n „„ , /n „ vl1 „ - , . between them; wherein: -the tangent lines at the points where 

^1£ 0+{R0/Sin < D/2 )H YO/Un (0/2)}Ml-{l/sm „ formed ^ ^ons of the two sloping surfaces that 



(6/2)}], 



configure the concavities in a cross-section perpendicular to 



dmin-[YO-RO*tan {(ji-6)/4}]/tan (6/2), 2Q me longitudinal dimension of the concavities, which por- 

RO is the optical fiber radius, and tions are to support the optical fibers, subtend an angle 6 that 

2YO is the interval between the concavities arrayed so as exceeds 0c which satisfies the relationship noted below; the 

to sandwich the convexities between them. depth of the concavities is such that the intersection of the 

According to a fifteenth aspect of the present invention, tangent lines is at a position deeper than dmin, as defined 

there is provided the mold for fabricating an optical fiber 25 below; and one or other of the sloping surfaces that form the 

guide block in the fourteenth aspect of the present invention, concavity or concavities is what forms the surfaces) that 

wherein the cross-sectional shapes perpendicular to the supports) the optical fibers in the optical fiber engagement 

longitudinal dimension of the concavity or concavities are portion(s). 
the same. 

According to a sixteenth aspect of the present invention, 30 tan" 1 {sMyzs} * 
there is provided the mold for fabricating an optical fiber 

guide block in the twelfth through the fifteenth aspects of the where: 

present invention, having, in place of Rmin, Rmin* which S=YO/RO, 

satisfies the relationship noted below. dmin=[YO-RO tan {(jt-0)/4}]/tan (9/2), 

35 RO is the optical fiber radius, and 

2YO is the interval between the concavities arrayed so as 

/tain -flmm-W'5) to sandwich the convexities between them, 

where: According to a twentieth aspect of the present invention, 

<|> is the optical fiber core diameter. mere is P rov ided the mold for fabricating an optical fiber 

According to a seventeenth aspect of the present 40 & mde Mock in the nineteenth aspect of the present invention, 

invention, there is provided a mold for fabricating an optical wherein the cross-sectional shapes perpendicular to the 

fiber guide block, for the purpose of molding, by press- longitudinal dimension of the concavity or concavities are 

molding process, at least the optical fiber engagement por- me same - 

tions of an optical fiber guide block comprising optical fiber According to a twenty-first aspect of the present 

engagement portions for the purpose of positioning and 45 invention, there is provided the mold for fabricating an 

aligning optical fibers at a fixed pitch; comprising: a phi- nber Mock in the twelfth through the twentieth 

rality of concavities that extend in one direction in the as P ect of me P"** 01 invention, wherein the shapes of the 

forming surface; wherein: the tangent lines at the points bottoms of the concavities in a cross-section perpendicular 

where the portions that are to support the optical fiber at the to ^ longitudinal dimension of the concavities are the 

two sloping surfaces which configure the concavities, in a 50 samc 

cross-section mat is perpenrtc^^ According to a twenth-second aspect of the present 

sion of the concavities, subtend an angle 6 that exceeds 0c invention, there is provided the mold for fabricating an 

which satisfies the relationship noted below; the depth of the °P ticai fiber g^** block m me twMh Uuou g* 1 the twentieth 

concavities is such that the intersection of the tangent lines aspects of the present invention, wherein the bottoms of the 

is at a position deeper than dmin, as defined below; and the 55 concavities are flat. 

forming surfaces between the concavities are what forms the According to a twenty-third aspect of the present 

optical fiber engagement portions. invention, there is provided the mold for fabricating an 

optical fiber guide block in the twelfth through the twenty- 
second invention, comprising: a plurality of concavities, 

0c=2 tan -1 {5 2 -i)/2S} 60 wherein: the forming surfaces bounded between the con- 

wnere . cavities are flat; and the flat surfaces are positioned in the 

Y same plane. 

S=YO/RO, According to a twenty-fourth aspect of the present 

dmin={YO-RO tan {(jr-0)/4}]/tan (0/2), invention, there is provided the mold for fabricating an 

RO is the optical fiber radius, and 65 optical fiber guide block in the twelfth through the twenty- 

YO is half the pitch length of the optical fiber engagement third aspects of the present invention, having a mold release 

portion. thin film(s), at least on the forming surface. 



6,165394 - 

9 10 

According lo a twenth-fifth aspect of the present FIG. 13 is a cross-sectional view of the vicinity of optical 

invention, there is provided a method of fabricating optical fiber engagement portions according to another 

fiber guide bleaks wherein: a mold for fabricating an optical embodiment, wherein the expanded range 

fiber guide block in the twelfth through the twenty-fourth Rmin*=R=Rmin applies; 

aspects of the present inventions is used; and the raw 5 FIGS. 14A and 14B are a pair of cross-sectional views of 

material to be molded is press-molded under heat. molds corresponding to Embodiment 1, with FIG. 14A 

BRIEF DESCRIPTION OF THE DRAWINGS ^^1=^ ^ ^ 

FIG. 1 is a cross-sectional view describing the correla- FIGS. 15A and 15B are a pair of cross-sectional views of 

tions between the mold, grindstone, optical fiber, and optical 10 molds corresponding to Embodiment 2, with FIG. 15A 

fiber guide block indicating the optical fiber crown exposure diagramming the case where W=2WR, and FIG. 15B the 

conditions according to an embodiment of the present inven- case where W is made maximum; 

uon » FIG. 16 is a diagonal view of an optical fiber guide block 

FIGS. 2A through 2D are a set of cross-sectional views ^ according to Embodiment 3; 

describing the tip shape of grindstones according to the 15 FIGS. 17A and 17B are a set of explanatory diagrams for 

embodiment, FIGS. 2A and 2B depicting circular arc shapes, an optjcal fibef array according to Embodiment 3, FIG. 17A 

and FIGS. 2C and 2D depicting fiat shapes; a diagonal ^ and FIG. 17B being a front elevation; 

FIGS. 3A through 3C arc a set of descriptive drawings of an d 
a mold, grindstone, and optical fiber guide block according ^ HGS 18A 18D are a set of process drawings 
to the embodiment, FIG. 3A being a cross-sectional view of which describe a method of fabricating an optical fiber guide 
a mold for molding optical fiber engagement portions, FIG. block with g mold fof press . molding according to Embodi- 
3B being a view, seen as a cross-section perpendicular to the mem ^ mG lgA a front cros^sectional view of the 
optical axis of optical fiber, of the vicinity of optical fiber froQt of me press? nG 18fi a side cross-sectional view 
engagement portions in an optical fiber guide block in a ^ mereof? j^g^ 18C a front cross-sectional view of the middle 
condition wherein optical fibers are engaged in the optical of me presSy ^ mG 18D a side cross-sectional view 
fiber engagement portions, and FIG. 3C being a view, seen thereof 
in the perpendicular cross-section noted above, of a condi- 
tion wherein optical fibers are engaged and aligned in DESCRIPTION OF PREFERRED 
V-shaped optical fiber engagement portions in an optical ^ EMBODIMENTS 
fiber guide block C; The present invention will now be described specifically, 
FIGS. 4A through 4C are an explanatory diagram that ^ drawings ^ appropriate. Before that, however, the 
represents the height relationship between the intersection main parameters of the present invention will be briefly 
and the optical fiber crowns in optical fiber engagement listed 
portions as the value of the angle 0 subtended by the tangent 35 * . . 

Jr . . . c . . , _i (1) Rmm is a crown-exposure condition 

lines in the main grinding surfaces of the grindstone accord- ; ' . . . , , . , 

ing to the embodiment is changed, FIG. 4A being a cross- (2) dmm is a condition for two-point support by an optical 

sectional view for 9<9c, FIG. 4B being a cross-sectional fiber P 0 ^ 011 

view for 6=8c, and FIG. 4C being a cross-sectional view for ( 3 ) when the grindstone tip shape becomes a 

0>6c; 40 problem 

FIG. 5 is a cross-sectional view of the vicinity of con- ( 4 ) wheQ Rmax ^ exceeded, 0 cannot be guaranteed 

cavities in a mold according to the embodiment when 6=6c; (when shape of grindstone tip is a circular arc) 

FIG. 6' is an explanatory diagram for deriving Rmax ( 5 ) when d™** ^ exceeded, the mold becomes sharply 

according to the embodiment; pointed and breakable 

FIGS. 7 A through 7E are a set of diagonal views depicting 45 ( 6 ) Rmin^R^Rmax is to hold true, 
machining processes for fabricating a mold from a mold In RG 30 diagrammed a condition wherein optical fibers 
material by grinding with a grindstone according to the Fare engaged and aligned in V-shaped optical fiber engage- 
embodiment; ment portions C-l in an optical fiber guide block C, as 

FIGS. 8A through 8E arc a set of cross-sectional views » a ^ s ^ on l lh * * perpendicular to the optical 

corresponding to the processes depicted by the diagonal 50 «"» rf lhe . fiber. In FIG. 3B us deptcted the vicinity 

views in FIGS. 7A through 7E; of "J"* - . fiber eW«>»ent portions in an opneal fiber 

„„„ , nn , _ guide block in a condition wherein optical fibers are not 

FIGS. 9A and 9B are general explanatory diagrams of ^ {q ^ ^ fibef e ^ ^ fa 

gnndstones according to the embodiment; mG 3Ais given a cross-section of a mold B for molding the 

FIG. 10 is an explanatory diagram for deriving dmin 55 optical fiber engagement portions diagrammed in FIG. 3B. 

according to the embodiment; Here the concavities B-2 of the mold B are formed by 

FIGS. LLA through 11C are explanatory diagrams of gri riding-machining using a grindstone A. This grindstone A 

two-sided machining according to the embodiment, FIG. comprises two main grinding surfaces A-l which machine 

LLA depicting ideal two-sided machining, FIG. 11B depict- the forming surfaces B-0 (including points B-4) that form 

ing machining wherewith positioning is impossible, and ^ me surfaces that contain the points C-2 which support the 

FIG. 11C depicting two-sided machining in a case where the optical fiber sides F-l. The main grinding surfaces A-l grind 

bottoms of the concavities in the mold are flat; the two sloping surfaces B-3 which form the concavities B-2 

FIGS. 12A through 12C are a set of cross-sectional views of the mold B in FIG. 3 A. In a cross-section (in a plane 

of molds according to the embodiment when the depth of the parallel to the plane of the page) that is perpendicular to the 

intersection A-4 is changed, FIG. 12A being when d dmin, 65 two main grinding surfaces A-l of the grindstone A, the 

FIG. 12 B when dmin<d<dmax, and FIG. 12C when angle subtended by the two main grinding surfaces A-l is 

d=dmax; designated as 8. 
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FIGS. 4A through 4C diagram the height relationship 
between the intersection A-4 and the crowns of the optical 
fibers F in the optical fiber engagement portions C-l as the 
angle 0 subtended by the main grinding surfaces A-l is 
changed. If we define 6=0c as the angle subtended when the 
crowns of the optical fibers F and the intersection A-4 
coincide (FIG. 4B), then, when 0<0c, the optical fibers F 
will be further imbedded than the position of the intersection 
A-4 (FIG. 4A), and when 6>8c, they will emerge (FIG. 4Q. 
The relational formula for the angle 9c is given below. 
9c=2 tan" 1 {(5 2 -l)/2S} 

where 

S-YO/RO, 

RO is the optical fiber radius, and 
YO is half the optical fiber engagement portion pitch 
length. 

This formula is readily derived from FIG. 5, which diagrams 
a cross-section of the vicinity of the concavities in the mold 
B with 8=6c. 



When 9£0c (1) 

When a grindstone A wherein the angle 6 is less than 6c, 
satisfying the relational equation (1) above, is used, it is 
expedient to posit two tangent lines A-2 which, as depicted 
in FIG. 1, touch the main grinding surfaces A-l, and together 
subtend an angle 6 in a cross-section perpendicular to the 
two main grinding surfaces A-l. The two tangent lines A-2 
cross at the intersection A-4. Now, in the region between 
these two tangent lines A-l, a condition is supposed wherein 
an imaginary circle A-3-1 having radius Rmin, as defined 
below, is inscribed. Rmin is the minimum radias of curva- 
ture for the tip of the grindstone necessary for the optical 
fiber crown exposure. 

Rmin={RO+{RO!sin (6/2)}-{V»/tan (8/2)};ftl-{l/sui (6/2)}] (2) 



relative to the grindstone tip shape can be expressed in 
different terms, as follows. A condition is supposed wherein 
an imaginary circle A-3-2 of radius Rmax, as defined below, 
is inscribed in the area bounded by the two tangent lines A-2, 
as diagrammed in FIG. 1. Rmax is the maximum radius of 
curvature for the grindstone tip that can guarantee 6. 



Rmnx-{YO~RO cos (9tf2)}/cos (8c/2) 



(3) 
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This formula indicates the radius of the circle A-3-2 that 
touches a circle of radius RO at the tangent line A-2. Its 
derivation may be understood from FIG. 6 which diagrams 
a cross-section of the mold. 

In order to expose the crowns of the optical fibers F while 
guaranteeing 8, it is necessary that the radius of curvature of 
the grindstone tip satisfy the expression Rmin ^R^ Rmax. 

A process wherein a grindstone A of such a shape is used ' 
to fabricate, by grinding-machining, a mold B, from a mold 
material, will now be described. FIGS. 7A through 7E 
provide diagonal views of the machining process. FIGS. 8A 
through 8E provide corresponding cross-sectional views of 
the process depicted in the diagonal views. First a concavity 
B-2 is ground by a grindstone A of the shape noted above, 
in the flat surface B-l of a mold material B (FIGS. 7A and 
7B). At this time, the depth of the concavity B-2 is made 
such that the position of the intersection A-4 is a position 
that is deeper than dmin, defined below, so that the optical 
fiber sides F-l will be supported at two points by the optical 
fiber engagement portions C-l of the optical fiber guide 
block C (FIG. 8E). This is to provide two-point support. 



dmm={YO-RO-l2n {(w-8y4}ytan (6/2) 



(4) 



35 



This formula (4) is easily derived from FIG. 10 which 
represents the case where d=dmin, the condition necessary 
for the optical fiber F to touch the bottom of the concavity 
B-2 of the mold B. 

This formula (2) defines a critical condition for the crown concavities B-2 are formed so that each extends in the 

exposure of the optical fibers R It can be derived from the 40 longitudinal dimension, as depicted in FIGS. 7B and 7C, and 



cross-sectional view of the mold in FIG. 1. 

We next suppose a straight line A-6 that connects the 
intersection A-4 between the two tangent lines A-2 and the 
center A-5-1 of the imaginary circle A-3-1, and a tangent 
line A-7-1 of the imaginary circle A-3-1 that is perpendicular 45 
to the straight line A-6 and that passes between the inter- 
section A-4 and the center A-5-1 of the imaginary circle 
A-3-1. The portion where the two main grinding surfaces 
A-l connect in the cross-section of the grindstone A per- 
pendicular to the two main grinding surfaces A-l will be 
called the tip of the grindstone A, but the grindstone A that 
is used has a shape that comprises the contour of this tip 
within the area bounded by the two tangent lines A-2 and the 
tangent line A-7-1. This is for the purpose of exposing the 
crowns of the optical fibers F. More specifically, the grind- 
stone A that is used contains the outline of the tip within the 
region (including the boundaries thereof) bounded, in FIG. 
1, by the straight line A-2-c that connects the points A-2-a 
and A-2-b, the two tangent lines A-2, and the tangent line 



these arc formed in a direction that is perpendicular to the 
longitudinal direction, with a pitch interval 2YO, in a 
number that is the number of optical fiber engagement 
portions to be formed plus 1, and such that the depth 
between the concavities B-2 is constant (FIGS. 7D and 7E). 
The point of forming these in a number that is the number 
of optical fiber engagement portions plus 1 will be explained 
subsequently with reference to FIGS. 11A through 11C. 
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When 0>Oc 



(2) 



When angle 6 exceeds 6c, as diagrammed in FIG. 4C, the 
shape of the tip of the grindstone A may be pointed, or 
described by a circular arc, or flat, or some other shape. That 
55 is because then the crown exposure will be guaranteed 
irrespective of the tip shape. The method of using a grind- 
stone A shaped in this manner to form concavities B-2 in a 
mold materia] B-l is the same as the method described 
above. However, the intersection A-4 between the tangent 



A-7-1 (the cross-hatched region in FIG. 1). Such grindstones 60 lines A-2 that are the two tangent lines of the main grinding 



A include those wherein the cross-sectional shape described 
is such that the cross-section of the tip is a circular arc A- 10, 
as diagrammed in FIGS. 2A and 2B, and wherein it is such 
that the tip is flat, as at A- 11, as diagrammed in FIGS. 2C and 
2D. 

When the grindstone tip has a cross-sectional shape that 
is defined by a circular arc, the aforementioned conditions 



surfaces A-l in a cross-section perpendicular to the two 
main grinding surfaces A-l of the grindstone A, as dia- 
grammed in FIG. 1, is also supposed for the range wherein 
0>0c, and the depth of the concavities B-2 in the mold B is 
65 made to be at a deeper position than the intersection A-4. 
Irrespective of the angle 0, the cross-sectional shape of the 
concavities B-2 will reflect the cross-sectional shape of the 
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grindstone A used for grinding. More specifically, the angle material B, as diagrammed in FIGS. 7A through 7E, so that, 

that is subtended by the tangent line of the mold contour at taking the surface of the mold material as the reference, the 

a point B-4 which forms a place C-2 that supports the optical depth is made so that the intersection A-4 diagrammed in 

fiber F diagrammed in FIG. 3C, and, similarly, by the FIG. t is at a position which is deeper than dm in, as 

tangent line of the mold contour at the neighboring point 5 previously defined. After forming a concavity B-2 extending 

B-4, equals 9. in the longitudinal dimension while moving the grindstone 

The depth of the concavities B-2, moreover, is made such A as depicted in the drawing, the relative positions of the 

that the intersection A-4 is deeper than dm in, and shallower grindstone A and the mold material B are shifted in a 

than dmax, defined below. direction perpendicular to the longitudinal direction by a 

1Q pitch of 2YO, and grinding is again done with the grindstone 

tfma*=ro/tan (e/2) (5) A, so that the depth becomes the same as was formed 

previously, and so that the concavity B-2 formed previously 
This formula (5) is easily derived from FIG. 12C which ^ paralleled. This process is done repeatedly to grind- 
diagrams the case where d=dmax, which is the condition machine concavities B-2 in a number equal to the number of 
necessary for the flat bottom to disappear from the engage- optical fiber engagement portions which are to be fabricated 
ment portions C-l of the optical fiber guide block C. 15 by press-molding process plus 1. 

By making it so that the intersection A-4 is at a position It is preferable that the mold material B here have the 
that is shallower than dmax, some of the surface B-l will anti-oxidation properties required for use in press-molding 
remain between the concavities B-2 because the surface B-l glass, that it be non-reactive with glass, and that it exhibit 
(surface wherein the concavities are ground) of the mold neither morphological nor plastic change in a high- 
material depicted in FIGS. 7A through 7E is flat. 20 temperature environment. Silicon carbide, tungsten carbide, 

When optical fiber engagement portions C-l are formed alumina, zirconia, crystalline glass, silicon, and cermets of 
in an optical fiber guide block C using such a mold B as this, titanium carbide and titanium nitride, etc., may be listed as 
what is obtained is an optical fiber guide block C wherein the specific materials. As to the grindstone A for grinding these 
bottoms of the optical fiber engagement portions C-l are mold materials B, it may be a resin-bonded diamond grind- 
comprised of flat surfaces (FIGS. 3B and 3C). 25 stone or a metal-bonded diamond grindstone or the like. The 

The grindstones A of the present invention are mainly gnndrng process noted above may be performed with a 

, • 1 « . « j t , ■ dicing machine or other grmding-machimng apparatus used 

used as grindstones which are turned, as represented in ^ recision machinin 

FIGS. 7A through 7E. In order to machine the desired mold 0 T ^SZ^lS m to what has already been said 

using the grindstone in this manner, it is necessary: about me sh ape of the grindstone A, circular arc shapes, flat 

(1) that the grindstone have a turning shaft; and 30 shapes, and parabolic shapes may be mentioned specifically 

(2) that either the main* grinding surfaces form symmetri- as shapes for the cross-section of the tip'tbereof. If the shape 
cal turning surfaces each of which are centered on a is that of a circular arc, or flat, then not only will the 
turning shaft, or that the shape thereof be such that grindstone fabrication be comparatively easy, but there will 
imaginary symmetrical turning surfaces can be circum- be little degradation in the shape of the tip due to wear, as 
scribed about the main grinding surfaces when the axis 35 compared to grindstones having a pointed tip, and the 
of symmetry is made to coincide with the turning axis grindmg-machining of the whole shape can be done stably, 
of the grindstone. When the angle 0 is equal to or smaller than Oc, then, as 

Diagramming this yields FIG. 9A. In this figure, at points diagrammed in FIGS. 4A through 4C, if the cross-sectional 

h, i, and j, etc., about the periphery of the grindstone, in the sha P e of ^ grindstone tip is not contained within the area 

grindstones A that are set forth in the first through the fifth 40 described earlier, press-molding process cannot be per- 

invention, the main grinding surface p constitutes a sym- formed wherewith optical fiber F crown exposure is pos- 

metrical turning surface, relative to axis X, in the periphery sibIe * ™* n > on me olher hand > tbc 8 » lar S er ^ n 

of the grindstone. However, this does not mean that machin- ^ PP 1 ^ fiber F exposure becomes independent of 

ing cannot be performed unless it is with a grindstone A me cross-sectional shape of the Up of the grindstone A that 

having symmetrical turning surfaces, as in FIG. 9A. In some 45 is usedMn other woro^, even if a gruxistone having a sharp 

cases it will be possible to perform the machining even if, as U P 15 ^ a mold B can be obtained for forming an optical 

in FIG. 9B, a concavity e is made in the periphery, or a fiber guide block C wherewith crown exposure of the optical 

groove g is made in the main grinding surface p, or a chip ^* 5er F ^ possible- 

k develops. That being so, the grindstones A of the present ^ 10 which ^ c concavities B-2 are ground, that 

invention include those having shapes as in FIG. 9B, so long 50 ^ de P m of me concavities B-2 of the mold B, must be 

as, taking the main grinding surface p in FIG. 9A as an such mal mc intersection diagrammed in FIG. 1 is at a 

imaginary symmetrical turning surface, the grindstone A is position which is deeper than dmin defined earlier. When the 

such that it can circumscribe such imaginary surface. position of that intersection A-4 is at dmin or shallower than 

By the main grinding surface p, moreover, is meant a dmkl > then ' wben an °P tical fiber F 15 engaged in an optical 

surface that, of the surfaces of the grindstone A, is primarily 55 fiber engagement portion C-l, the optical fiber F will come 

used in grinding. There is no problem with having a pro- in °° nlacl wilh me 00110111 of me °P dcal flber engagement 

jection u in a portion not used in grinding, as depicted in P° ruon C1 > the °P tlcal fiber F Wl11 te P" 50 ^ U P from tne 

FIG. 9B. In such case, the portion with the projection u is lwo support points of the optical fiber engagement portion 

rendered so that it is not contained in the main grinding c ™ 6 li wU1 cease to be possible to restrain the position 

surface p 60 of the optical fiber F in the direction in which the optical 

Embodiments of the present invention will now be fibers F m °P tical fibers F ™ c 

described aod au gned in the optical fiber engagement portions C-l by 

a mold B that satisfies the conditions noted above, the crown 
exposure of each optical fiber F is possible, and an optical 

RctinZRZRmnx (1) 65 fiber guide block C is obtained wherein the optical fibers F 

Grinding machining is performed, while turning a grind- are stably engaged in the optical fiber engagement portions 

stone A, perpendicularly to the surface B-l of a mold C-l. 
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The optica] fibers F are engaged and aligned in these both sides of the mold and the bottom of the concavities B-2 
optical fiber engagement portions C-l, the side surfaces of are positioned in the same plane B-6. 

the crown-exposed optical fibers are pressed down under the In an optical fiber array comprising an optical fiber guide 

pressing surface of a pressure block, and bonded and block C that is press-formed by such a mold B as this, a 

secured. In this condition, an optical fiber array is obtained 5 pressure block, and optical fibers, the gap between the 

wherein the optical fiber sides arc supported at three points, bonding surfaces of the optical fiber guide block C and 

namely at two points by the optical fiber engagement pressure block can be made uniform at every place, 

portions, and at one point by the pressing surface of the However, in cases where the bottoms of the concavities in 

pressure block, looking at a cross-section perpendicular to the mold B are not flat (when the grindstone tip shape is 

the optical axes of the optical fibers. The light input/output 10 made sharp), when performing the two-sided machining, if 

end surfaces of this optical fiber array are optically polished the positions of the centers of the outermost concavity 

and made ready for actual use. bottoms B-2-1 and B-2-2 and the ends of the portions 

When the cross-section of the grindstone tip is shaped as removed by the two-sided machining are not accurately 

a circular arc, if the radius of curvature R of the circular arc positioned, an unwanted non-machined portion having the 

increases, and the apex of the grindstone tip moves outside 15 shape of a projection B-7, as diagrammed in FIG. 11B, will 

of the straight line A-2-c, outside of the region bounded by be made. When, however, the bottom of the concavities in 

the tangent lines A-2, the straight line A-7-1, and the straight the mold B are made flat (when the grindstone tip shape is 

line A-2-c, as diagrammed in FIG. 1, then the points C-2 made flat), then, as diagrammed in FIG. 11 C, the positioning 

(which are points on the optical fiber guide block C that precision tolerance can be made as large as the width of the 

correspond to points A-2-a and A-2-b in FIG. 1) at which are 20 flat bottom of the concavity B-2, so there will be no 

supported the optical fiber sides F-l in the optical fiber guide remaining unmachined portion having the shape of the 

block C in FIG. 3A through 3C cease to be positioned on the projection B-7 due to a positioning error. The two-sided 

main grinding surfaces A-l. In other words, the angles machining can be performed accurately by using a dicing 

subtended by the tangent lines on the cross-sectional contour machine or other precision machining apparatus in doing the 

of the optical fiber engagement portions C-l at point C-2, 25 grinding. 

and by the tangent lines on the contour of the forming After shape-machining the mold as described in the 
surfaces B-0 in the mold B that forms the points C-2, cease foregoing, a mold release thin film(s) is formed, at least on 
to be the angle 6 subtended by the two tangent lines A-2 that the forming surfaces B-0 of the mold, to facilitate post- 
touch the main grinding surfaces of the grindstone. formation die separation of the object being press-formed. 

Now, to explain further about the grinding depth of the 30 The mold release thin film(s) may be carbon-based or 

concavities B-2, it is desirable that the grinding depth, that platinum alloy-based,, etc. 

is, the depth of the concavities B-2, be such that the Molds such as this are used to press-form the material 

intersectioikA-4 in FIG. 1 be at a position that is shallower being formed, at a press-form able temperature. Using such 

than dm ax, defined earlier. The reason is that, because the molds as this, for example, a down die is formed integrally 

surface of the mold material B in which the concavities are 35 by taking such a mold and another mold for forming the 

ground is flat, when the grinding depth is made as noted pedestal of an optical fiber guide block for holding an optical 

above, some of the flat surface B-l of the mold material B fiber sheath and securing these in a frame, using trunk dies 

remains as a forming surface sandwiched between the and an up die, placing the material to be formed in the space 

concavities B-2. In such a mold B as this, the spaces between bounded by the down die, trunk dies, and up die, and 

the concavities B-2 are flat and have no edges which are 40 conducting press-molding at a press- formable temperature, 

sharp or thin, wherefore there is no danger of the tips of the Optical fiber engagement portions are thus formed in the 

concavities B-2 in the mold B being chipped, thus making glass that is formed, and an optical fiber guide block is 

the mold B easy to handle. If, on the other hand, the depth obtained. 

of the concavities is made deeper than dmax, defined earlier, The molds of the present invention are not limited to 

then sharp and thin edges are produced between the con- 45 examples in which an optical fiber guide block such as noted 

cavities which readily chip and easily lead to problems. above is used. Optical component mounting boards and 

When press-molding an optical fiber guide block C, such a optical component securing hardware, etc., used in precisely 

mold B as this forms flat surfaces at the bottom of the optical positioning light-emitting devices or light-sensing devices, 

fiber engagement portions C-l. In glass press-molding pro- in addition to optical fibers, can be employed in forming the 

cess that forms flat bottoms like this, after the optical fiber 50 optical fiber engagement portions. 

engagement portions C-l are formed, the stresses that are Any glass that is press-formable can be used as the glass 

produced in the tips between the concavities of the mold and to be formed. However, glass having a low coefficient of 

in the bottoms of the optical fiber engagement portions C-l thermal expansion, a yield point below 600°, and outstand- 

are dispersed in a cooling process, which functions to reduce ing UV transmissivity is desired. Glasses containing Si0 2 , 

chipping and cracking in the tips between the concavities in 55 B 2 0 3 , and ZnO, for example, may be recommended. Any 

the die. other commercially sold press glass may be used. 

After subjecting the mold material B to the concavity The values for YO and RO arrived at by making corn- 
grinding process, the portions B-5 that are outside of the pen sat ions based on the mean coefficient of thermal expan- 
concavities B-2-1 and B-2-2 that are positioned outermost sion between the glass transition temperature and the room 
among the plurality of concavities B-2, in FIG. 11A, and that 60 temperature of the mold material and the glass that are 
are connected at least with the bottoms of the outermost press-formed during mold fabrication, 
concavities B-2-1 and B-2-2, are machined so that they are 

brought into the same plane B-6 as the bottoms of the Rmn**R£Rmax (2) 

concavities B-2-1 and B-2-2 ((1) concavity machining-*(2) 1 

ideal machining-^3) mold). This process is hereinafter 65 Now, in describing the embodiment set forth in the 

called two-sided machining. By this two-sided machining, a foregoing, it is presupposed that, unless the three-point 

mold is obtained having a shape such that the portions on support condition is satisfied, the sides of the optical fiber 
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ends will develop clearance (gaps) between the optical fiber 
engagement portions or with the pressing surface of the 
pressure block, making it very difficult to effect holding and 
securing with high location accuracy. In actuality, however, 
it has been found that, even in a condition wherein the 
optical fibers are embedded inside the optical fiber engage- 
ment portions so that crown exposure can no longer be 
effected, if the range of the radius of curvature R of the 
grindstone A is expanded as noted below, light connection 
losses can be kept within allowable limits when an optical 
fiber array is used in a condition wherein crown exposure 
can no longer be effected. 



When e^6c 



/fcnin*=/?min-(#5) 



00 



In the range where Rmin<R^Rmax, when optical fibers are 
engaged and positioned in optical fiber engagement portions 
in a crown-exposed condition, and the optical fibers are 
pressed down with a pressure block, the optical axes of the 
optical fibers are aligned on a straight line in a cross-section 
perpendicular to the optical axes. 

In the expanded range Rmin*^R^Rmin, the amount of 
optical fiber crown exposure A will be A=0. In this 
condition, when the optical fiber engagement portions C-l 
are covered with a pressure block M, as diagrammed in FIG. 
13, each of the plurality of optical fibers F will be secured 
in one of the positions where it is restrained within a range 
bounded by the pressing surface M-l of the pressure block 
M and the optical fiber engagement portion C-l. Because the 
crown-exposure amount A is A=0, however, the optical axes 
P of the optical fibers F will not be aligned in a straight line 
in a cross-section perpendicular to the optical axes P. By 
making R=Rmin*, however, even if A=0, the amounts by 
which the optical axes P of the optical fibers F are shifted 
away from the straight line will become smaller. This 
amount of shift is relative to the depth dimension of the 
optical fiber engagement portions C-l, but the amount of 
shift in the positions of the optical axes P of the optical fibers 
F relative to the direction of optical fiber alignment will also 
become smaller. 

When R<Rmin*, the amount of shift in the optical axes P 
of the optical fibers F will become larger, as will the optical 
connection loss when this optical fiber array is used. 
Moreover, when single mode fiber (having a core diameter 
4>=10 /im and an outer diameter 2RO=125 /on) is used for 
these optical fibers, it is possible to keep the optical con- 
nection loss between optical fiber arrays, or between an 
optical fiber array and another component (such as when 
light waveguides having a core diameter of <J> are configured 
in an array) within 0.2 dB (a specification deemed necessary 
in the fields of optical communications and measurement, 
etc.) by making Rmin** = R = Rmax (where Rmin**= 
Rmin-((t>/10). 



When 0>0c 
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having a cross-sectional shape perpendicular to two main 
grinding surfaces that approximates the cross-sectional 
shape perpendicular to the optical axes of the optical fibers 
when those optical fibers are engaged and arrayed in optical 
fiber engagement portions in an optical fiber guide block, 
forming concavities in prescribed positions and in a pre- 
scribed direction, affords advantages in that high-precision 
molds having shapes faithful to their design can be fabri- 
cated with good reproducibility and good productivity. 

The present invention is not limited to the fabrication of 
optical fiber guide blocks in which optical fiber engagement 
portions are arrayed at a constant pitch. The invention may 
also be applied to an optical fiber guide block having but one 
optical fiber engagement portion. For example, two con- 
cavities such as are diagrammed in FIG. 8E may be formed 
at an interval of 2YO, and, if two-sided machining is 
performed, as diagrammed in FIGS. 11A through 11 C, a 
mold Can be obtained for fabricating an optical fiber guide 
block having but one optical fiber engagement portion. 
Depending on the case, if a mold release thin film(s) is 
formed on the forming surfaces, and a material to be forming 
such as glass is press-formed, an optical fiber guide block 
having but one optical fiber engagement portion can be 
obtained. As is diagrammed in FIG. 8£, moreover, a plu- 
rality of concavities B-2 may be formed at a pitch 2YO and 
made into a concavity group 1, and then a plurality of 
concavities B-2 formed at a different pitch 2YO' to make a 
concavity group 2, making forming surfaces that form 
optical fiber engagement portions between the concavity 
groups. In such case also, as expedient, if a mold release thin 
lilm(s) is formed on the forming surfaces, and glass or other 
material for forming' is press-machined, it is possible to 
obtain an optical fiber guide block comprising a portion 
wherein optical fibers are arrayed at a pitch interval of 2YO, 
and a portion wherein they are arrayed at 2YO\ 

Embodiment 1 

A mold was fabricated for press-molding a glass preform, 
fabricating an optical fiber guide block wherein are posi- 
tioned and secured the optical input/output ends of single 
mode quartz glass fiber such as is widely used in the fields 
of optical communications and optical measurement. The 
number of cores in the optical fibers engaged in the optical 
fiber engagement portions in the optical fiber guide block is 
8, with a pitch 2YO of 250 /on. 'I lie optical fiber radius is 
62.5 /on. The parameters pertaining to the grindstone used in 
machining the concavities in the mold for forming the 
optical fiber engagement portions in the optical fiber guide 
block, and to the shape of the concavities, are listed in Table 
1. Cross-sections of a mold corresponding to Table 1 are 
diagrammed in FIGS. 14A and 14B. 

TABLE 1 



(b) 



If 0 is within this range, then optical fiber crown exposure 
is possible irrespective of the cross-sectional shape of the 
grindstone tip (i.e. the cross-sectional shape of the bottom of 
the concavities in the mold), and there is no need to consider 
a minimum value for R in order to make crown exposure 
possible. Accordingly, nothing is changed from before the 
expansion. 

The mold fabrication method described thus far, wherein 
a mold material is machined by grinding with a grindstone 
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Angle 














Crown 


Range 


e 


Rmin 


Rmax 


dm in 


dmax 


R 


d 


expos 


for 


(deg) 


(fan) 


Qan) 


(/an) 


(fan) 


(fan) 


(m) 


A(fan) 


A (ton) 


40 


51.04 


70.52 


223.1 


343.4 


61.0 


300 


10 


<37.47 


50 


4Z22 


75.42 


182.6 


268.0 


52.2 


240 


10 


<4536 


60 


29.0 


81.84 


154.0 


216.5 


39.0 


190 


10 


<52.83 


70 


9.49 


90.1 


132.0 


178.5 


19.5 


150 


10 


<59.9 


74 




94.02 


124.5 


165.8 


19.5 


140 


133 


<62.68 


80 




100.68 


114.2 


148.9 


19 5 


130 


215 


<66.71 


90 




114.28 


99.1 


125.0 


19.5 


110 


33.9 


<73.22 



Notes 

If the crown-exposure amount A is first determined for 
angle 0 assuming constant pitch 2YO, R may be determined 
by the following equation for the range Rmin<R<Rmax. 
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AWi[{l/sra (Qn)}-lH{yOftzn (6/2)}-{/iO/sin (0/2)}-/W] 

d is the depth of the intersection A-4. The actual grinding 
depth (depth of grindstone tip apex referenced against mold 
material surface) will be the value obtained by subtracting 
the value of R[{l/sin (0/2)}-l] from d. 

The symbol in the Rmin column indicates that a 
positive value is obtained for crown exposure if R<Rmax. 

In this embodiment, the cross-section of the concavities 
(grindstone cross-section) is V-shaped and the cross-section 
of the bottoms (grindstone tip cross-section) is shaped as a 
circular arc. The mold material used was tungsten carbide. 
The grindstone used in grinding the concavities was made of 
diamond grit. In Table 1, R is the radius of curvature of the 
circular arc and d is the depth of the concavities. The surface 
of the mold material machined was a flat surface. A dicing 
machine was used in grinding the concavities. In the surface 
of the mold material, 9 concavities, that being the number of 
optical fiber cores 8 plus 1, were formed, extending in the 
prescribed direction at a pitch of 250 fun and parallel to one 
another. At this time, the positions of the concavities in the 
mold material were adjusted so that a position shifted by a 
half pitch YO, which is half the distance between the center 
of one concavity and the center of an adjacent concavity, 
forms the center of an optical fiber engagement portion. Flat 
forming surfaces were left remaining between the concavi- 
ties in all of the molds, in a shape wherewith it is possible 
to form optical fiber guide blocks comprising optical fiber 
engagement portions having flat bottoms. When the pitch 
YO and the optical fiber radius RO have the values noted 
above, the boundary condition demanded for the shape of 
the grindstone tip is that angle 8 be 9c=74°. At angles 
exceeding 74°, molds can be obtained wherewith optical 
fiber crown exposure is possible irrespective of the cross- 
sectional shape of the grindstone tip. 

After forming 9 concavities in this manner, a dicing 
machine was used to perform two-sided machining on the 
bottom of the outermost concavities and the ends of the 
portions removed by two-sided machining. After the two- 
sided machining, a mold release thin film(s) made of plati- 
num was formed on the forming surfaces to yield a mold 
equipped with mold release thin film(s). 

Embodiment 2 

Next, mold machining was performed using a grindstone 
having a flat tip shape. In Table 2 are listed parameters 
pertaining to the grindstone and to the mold concavities. 
Mold cross-sections corresponding to Table 2 are presented 
in FIGS. 15A and 15B. In this figure, W is the width of the 
flat forming surface B-0-1 between the concavities B-2. 



TABLE 2 











Grind- 




Crown 




Angle 








stone 




expo- 


Range 


e 


Rmin 


dmin 


dm ax 


tip W 


d 


sure 


for 


(deg) 


(jan) 




(jrni) 


(ran) 


(fan) 


A(ran) 


A(wm) 


40 


51.04 


223.1 


343.4 


78.7 


300 


10 


83.9 


50 


42.22 


182.6 


268.0 


63.1 


240 


10 


88.9 


60 


29.0 


154.0 


216.5 


45.0 


190 


10 


93.8 



TABLE 2-conunued 
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Grind- 




Crown 




Angle 








stone 




expo- 


Range 


0 


Rmin 


dmin 


dm ax 


tip W 


d 


sure 


for 


(deg) 


Qmx) 


0*m) 


(jmi) 


(j/m) 


Orai) 


A(jnn) 


A(um) 


70 


9.49 


132.0 


178.5 


24.0 


150 


10 


98.3 


74 




124.5 


165.8 


143 


140 


10 


100.1 


80 




114.2 


148.9 


10 


130 


16.7 


102.7 


90 




99.1 


125.0 


10 


110 


30.9 


106.7 



Notes 

15 The grindstone tip width W is determined using parameter 
R* that satisfies the following formula. 

A=R\{Vsin (8/2)}-lH{ro/tan (6/2)}-{/?0/sin (0/2)}-/J0] 

20 

W-2R' urn {fo-OJM} 

When the pitch YO and the optical fiber radius RO have 
the values noted above, the boundary condition demanded 
for the shape of the grindstone tip is that angle 9 be 0c=*74°. 

25 At angles exceeding 74°, molds can be obtained wherewith 
optical fiber crown exposure is possible irrespective of the 
cross-sectional shape of the grindstone tip. This is the same 
as in Embodiment 1. Using such grindstone, concavity- 
grinding machining and two-sided machining were per- 
formed as in Embodiment 1. However, because the bottoms 
of the mold concavities are flat, the precision of positioning 
the ends of the portions removed by two-sided machining 
and the bottoms of the outermost concavities was kept 

35 within the width of the flat bottoms. In this manner, shape 
machining was performed so as not to make a mold having 
any unnecessary projections. The mold material was tung- 
sten carbide. The grindstone used was made of the same 
substance as in Embodiment 1. After the shape machining, 
a mold release thin film(s) made of platinum was formed on 
the forming surfaces of the mold to yield a mold equipped 
with mold release thin film(s). 

Embodiment 3 

^5 Using the molds disclosed in Embodiments 1 and 2, an 
optical fiber guide block C was formed, as depicted in FIG. 
16, and an 8 -core optical fiber array was fabricated, as 
depicted in FIGS. 17A and 17B, using the optical fiber guide 
block C and a pressure block M. In this embodiment, as 

50 diagrammed in FIGS. ISA through 18D, a mold D that forms 
a pedestal C-3 that carries an optical fiber sheath in the 
optical fiber guide block C depicted in FIG. 16, and a mold 
B of the present invention, equipped with a mold release thin 
film(s) H, are integrated in a securing frame E to form a 

55 down die, while, separately, a cavity Z was configured, using 
trunk dies F to form the optical fiber guide block sides, and 
an up die G to form the bottom of the optical fiber guide 
block. 

Glass preforms J having the compositions noted in Table 
3 were placed inside the cavity Z, and, at the forming 
temperatures noted in Table 3, the glass preforms J were put 
under pressure by the up and down dies. 
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TABLE 3 



Glass Composition* 1 

SiQ 2 4.0 4.0 23.3 4.0 4.0 4.8 13.3 

Ge0 2 — 5.0 — — — — — 

RjOj 27.2 32.2 22.2 32.2 37.2 32.2 3Z2 

ZnO 54.5 403 42.5 40.5 40.2 40.7 44.0 

MgO _______ i.o 

CaO ______ 1.5 

SiO _______ 

BaO _______ 

PbO _______ 

(A) * 2 54.5 40.5 4X5 40.5 40.2 40.7 46.5 
A1 2 0 3 2.5 1.0 7.5 1.0 2.5 9.0 5.5 

(B) * 3 88.2 82.7 95.5 77.7 82.4 86.7 97.5 
ll^O 2.5 2.5 4.5 2.5 — 23 2.5 
La 2 0 9.3 13 J — 13.3 15.3 43 — 
Y 2 0 3 — — — 5.0 — — — 
Ti0 2 — — — — 0.4 — ' — 
ZK> 2 — IS — 1.5 1.5 1.5 — 
NbjOj — — — — 0.4 — — 
TajOs _____ 5.0 — 
Sb 2 0 3 ^ — — 0.5 — — — — 
Parameter 



Transition 


465° C 


500° C. 


470° C 


500° C. 


530° C 


510° C. 


495° C 


point 
















Yield point 


495° C 


540° C. 


500° C 


530° C. 


555° C 


540° C. 


520° C 


Mean CTE* 5 


64 


63 


62 


66 


67 


64 


66 


UV Perm.* 6 


81% 


85% 


91% 


84% 


80% 


81% 


83% 


Forming temp 


545" C 


593° C. 


553° C 


584° C. 


595° C 


592° C. 


573° C 



• x Values for each component are in values of wt %. 

* 2 Rep resents Zno, MgO, CaO, SrO, BaO, and PbO total content. 

•'Represents SiO^ GeO z , B 2 0 3 , RO(R = Zn, Mg, Ca, Sr, Ba, Pb), and A1 2 0 3 total contenL 
•^Represents amount added outside composition proportions. , 
^Represents mean coefficient of thermal expansion from room temperature to 400° C, in x 10" 7 /° C. 
units. 

'^Represents transmissivity of UV radiation of 350 nm wavelength through a test piece 2wnm in 
thickness. 
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After sufficient glass packing, the molding K was 
removed from the die to yield an optical fiber guide block C. 
Into the optical fiber engagement portions C-l of the optical 
fiber guide block C fabricated as noted above, 8 quartz-glass 
single mode fibers were engaged and secured, as dia- 40 
grammed in FIGS. 17Aand 17R Then, with the optical fiber 
sheath mounted on the pedestal C-3, a UV-hardening adhe- 
sive Was applied, and the optical fiber sides were pressed 
down with a glass pressure block M having a flat pressing 
surface M-l. The adhesive was then irradiated with UV rays 45 
through the glass, thereby hardening the adhesive and set- 
ting the optical fibers. The light input/output end surfaces of 
the optical fiber array fabricated in this manner were opti- 
cally polished to complete the optical fiber array. 

After this polishing, the vicinity of the secured optical 50 
fibers so secured was examined under an electron 
microscope, from the end surfaces. This confirmed that all 
eight of the optical fibers were supported at three points. The 
optical fiber array was then subjected to a thermal cycle in 
which it was found that the total optical-connection loss 
fluctuation amplitude was within 03 dB. No changes in the 55 
location accuracy of the optical fibers were observed after 
these tests, nor were seen any changes in the condition 
wherein the optical fibers were held and secured by three- 
point support. When materials other than tungsten carbide, 
as noted above, were used as the mold material, the same 60 
good results were obtained. Thus, by employing the present 
invention, optical fiber crown exposure can be effected, 
making it possible to secure the ends of optical fibers by 
three-point support, and thereby enabling optical fibers to be 
stably held and secured with high location accuracy. 65 

If the radius of the imaginary circle that forms the 
minimum radius of curvature of concavities shaped as 



circular arcs in a mold is within the expanded range, as 
provided, it is possible to effect stable holding and securing 
at high location accuracy, even without employing three- 
point support, and to keep the optical-connection loss in an 
optical fiber array within allowable limits. 
What is claimed is: 

1. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by a press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising said optical fiber engagement 
portion(s) for the purpose of positioning and aligning optical 
fibers at a fixed pitch, wherein a grindstone is used com- 
prising two main grinding surfaces that machine formed 
surfaces that support the sides of said optical fibers; and 
a shape wherein the angle 6 subtended by the two tangent 
lines which touch said two main grinding surfaces in a 
cross-section perpendicular to said main grinding sur- 
faces constitutes an angle that is equal to or smaller 
than Oc which satisfies the relationship noted below; 
and 

a contour of the tip that connects said two main grinding 
surfaces is contained within an area bounded by said 
two tangent lines and by a line that is tangent to an 
imaginary circle and perpendicular to the straight line 
connecting the intersection of said two tangent lines 
with the center of said imaginary circle, and that passes 
between said intersection and the center of said imagi- 
nary circle, when said imaginary circle, of radius Rmin 
as defined below, is inscribed in the area that is in the 
bight of said two tangent lines: 



55 



60 
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Oc=2 ton" 1 {(S 2 -iyiS} 



where: 
S=YO/RO 

Rmin=[RO+{RO/sin (B/2)}-{YO/tan (8/2)}]/[l-{l/sin 5 
(6/2)}]; 

RO is the optical fiber radius; and 

YO is half the pitch length of the optical fiber engagement 
portion; and said method comprises: iQ 
forming concavities extending in a prescribed 
direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, at said pitch, in a ^ 
direction perpendicular to said prescribed direction, 
in a number that is the number of said optical fiber 
engagement portions plus 1 wherein 

dmin=\YO-RO tan {(w-0)/4}ytan (0/2). 20 

2. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks; said optical fiber 25 
guide blocks comprising 

groove-shaped optical fiber engagement portion(s) for the 
purpose of positioning optical fibers; wherein a grind- 
stone is used comprising two main grinding surfaces 
that machine formed surfaces that support the sides of 30 
said optical fibers; and 
a shape wherein the angle 6 subtended by the two tangent; 
lines which touch said two main grinding surfaces in a 
cross-section perpendicular to said main grinding sur- ^ 
faces constitutes an angle that is equal to or smaller 
than Oc which satisfies the relationship noted below; 
and 

a contour of the tip that connects said two main grinding 
surfaces is contained within an area bounded by said ^ 
two tangent lines and by a line that is tangent to an 
imaginary circle and perpendicular to the straight line 
connecting the intersection of said two tangent lines 
with the center of said imaginary circle, and that passes 
between said intersection and the center of said imagi- 45 
nary circle, when said imaginary circle, of radius Rmin 
as defined below, is inscribed in the area that is in the 
bight of said two tangent lines: 

0c-2 tan" 1 {(5 2 -iy25} 50 

where: 
S=YO/RO 

Rmin-[RO+{RO/sin (6/2)}-{YO/tan (6/2)}]/[l-{l/sin 

(74/2)}]; 
RO is the optical fiber radius; and 
YO is half the pitch length of the optical fiber engagement 
portion; and said method comprises the steps of 
forming a plurality of concavities extending in a pre- 60 
scribed direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, in a direction perpen- 
dicular to said prescribed direction, and such that the 65 
interval between at least two of said concavities 
becomes 2YO; wherein 



dmin-{YO-RO-tan {(»-0)/4}ytan (0/2). 

3. The method of fabricating a mold for fabricating optical 
fiber guide blocks, according to claim 1, wherein concavities 
are machined at a depth such that said intersection between 
said two tangent lines becomes a position that is shallower 
than dmax, as defined below: 

dmax=YO/tea (0/2). 

4. The method of fabricating a mold for fabricating optical 
fiber guide blocks, according to claim 3, comprising: a 
process for machining such that, after grinding-machining 
said concavities, outside of the two grooves positioned 
outermost among said grooves, the portions which connect 
to the bottoms of at least said two grooves are in the same 
plane as said bottoms of said two grooves. 

5. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising said optical fiber engagement 
portion(s) for the purpose of positioning and aligning optical 
fibers at a fixed pitch, wherein a grindstone is used com- 
prising two main grinding surfaces that machine formed 
surfaces that support the sides of said optical fibers; and 

a shape wherein the angle 6 subtended by the two tangent 
lines which touch said two main grinding surfaces in a 
cross-section perpendicular to said main grinding sur- 
faces constitutes an angle that is not greater than 0c 
which satisfies the relationship noted below; and 

a contour of the tip that connects said two main grinding 
surfaces is contained within an area bounded by said 
two tangent lines and by a line that is tangent to an 
imaginary circle and perpendicular to the straight line 
connecting the intersection of said two tangent lines 
with the center of the imaginary circle, and that passes 
between said intersection and the center of said imagi- 
nary circle, when said imaginary circle, of radius Rmin 
as defined below, is inscribed in the area that is in the 
bight of said two tangent lines: 

0c=2 tan' 1 {SMyZS}, 

where: 
S-YO/RO 

Rmin«[RO+{RO/sin (6/2)}-{YO/tan (9/2)}]/[l-{l/sin 
(B/2)}]; 

RO is the optical fiber radius; and 
2YO is the interval between the concavities when at least 
two groove-shaped concavities are formed by the 
grindstone in a mold material that is to be the mold, so 
as to form the optical fiber engagement portion(s) 
between the concavities; and said method comprises: 
forming concavities extending in a prescribed 
direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, at said pitch, in a 
direction perpendicular to said prescribed direction, 
in a number that is the number of said optical fiber 
engagement portions plus 1, wherein 



60 



65 
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dmm=\YO-RO-t&a {(ji-6)/4} |ftan (6/2). 
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6. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising said optical fiber engagement 
portion(s) for the purpose of positioning and aligning optical 
fibers at a fixed pitch, wherein a grindstone is used com- 
prising two main grinding surfaces that machine formed 
surfaces that support the sides of said optical fibers; wherein 
the angle 8 subtended by the two tangent lines in a cross- 
section perpendicular to said main grinding surfaces consti- 
tutes an angle that exceeds 6c which satisfies the relationship 
noted below: 



6c=2 tan" 1 {(S2-iyZS} ? 

where: 
S=YO/RO; 

RO is the optical fiber radius; and 

YO is half the pitch length of the optical fiber engagement 
portion; and said method comprises: 
forming concavities extending in a prescribed 
direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, at said pitch, in a 
direction perpendicular to said prescribed direction, 
in a number that is the number of said optical fiber 
engagement portions plus 1, wherein 

dmin={YO~ROUm ({(»-e)/4}jftan (6/2). 

7. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising said optical fiber engagement 
portion(s) for the purpose of positioning and aligning optical 
fibers at a fixed pitch, wherein a grindstone is used com- 
prising two main grinding surfaces that machine formed 
surfaces that support the sides of said optical fibers; wherein 
the angle 6 subtended by the two tangent lines in a cross- 
section perpendicular to said main grinding surfaces consti- 
tutes an angle that exceeds Oc which satisfies the relationship 
noted below: 



6c-2 tan" 1 {(S2-iy2S}, 



15 



<faiin={ro-JK>tan {(w-0)/4}ytan (0/2). 

8. A method of fabricating a mold for fabricating optical 
5 fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising: 

groove-shaped optical fiber engagement portion(s) for the 
10 purpose of positioning optical fibers; wherein a grind- 
stone is used comprising two main grinding surfaces 
that machine formed surfaces that support the sides of 
said optical fibers; and 
a shape wherein the angle G subtended by the two tangent 
lines which touch said two main grinding surfaces in a 
cross-section perpendicular to said main grinding sur- 
faces constitutes an angle that is not greater than 8c 
which satisfies the relationship noted below; and 
a contour of the tip that connects said two main grinding 
surfaces is contained within an area bounded by said 
two tangent lines and by a line that is tangent to an 
imaginary circle and perpendicular to the straight line 
connecting the intersection of said two tangent lines 
with the center of the imaginary circle, and that passes 
between said intersection and the center of said imagi- 
nary circle, when said imaginary circle, of radius Rmin 
as defined below, is inscribed in the area that is in the 
bight of said two tangent lines: 



25 



30 



Bc~2 tan" 1 {(Sl-iy2S}, 



where: 
S=YO/lto; 

35 Rmin=[RO+{RO/siD (6/2)}-{YO/tan (8/2)}]/[l-{l/sin 
(e/2)}]; 

RO is the optical fiber radius; and 
2YO is the interval between the concavities when at least 
two groove-shaped concavities are formed by the 

40 grindstone in a mold material that is to be the mold, so 
as to form the optical fiber engagement portion(s) 
between the concavities; and said method comprises 
the steps of forming a plurality of concavities extending 
in a prescribed direction, of such depth that said inter- 

45 section between said two tangent lines will be at a 
position deeper than dmin, by a grinding process, on 
the flat surface of the mold material, in a direction 
perpendicular to said prescribed direction, and such 
that the interval between at least two of said concavities 

50 becomes 2YO; wherein 



where: 
S=YO/RO; 

RO is the optical fiber radius; and 

2YO is the interval between the concavities when at least 55 
two groove-shaped concavities are formed by the 
grindstone in a mold material that is to be the mold, so 
as to form the optical fiber engagement portion between 
the concavities; and said method comprises: 
forming concavities extending in a prescribed 60 
direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, at said pitch, in a 
direction perpendicular to said prescribed direction, 65 
in a number that is the number of said optical fiber 
engagement portions plus 1, wherein 



dmin^YO-RCHan {(a-e)/4}>tan (6/2). 

9. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising: 

groove-shaped optical fiber engagement portion(s) for the 
purpose of positioning optical fibers; wherein a grind- 
stone is used comprising two main grinding surfaces 
that machine formed surfaces that support the sides of 
said optical fibers; wherein the angle 0 subtended by 
the two tangent lines in a cross-section perpendicular to 
said main grinding surfaces constitutes an angle that 
exceeds 8c which satisfies the relationship noted 
below: 
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Oc-2 ton" 1 {(S 2 -iyiS}, 



where: 

RO is the optical fiber radius; and 

YO is half the pitch length of the optical fiber engagement 
portion; and sad method comprises the steps of forming 
a plurality of concavities extending in a prescribed 
direction, of such depth that said intersection between 
said two tangent lines will be at a position deeper than 
dm in, by a grinding process, on the flat surface of the 
mold material, in a direction perpendicular to said 
prescribed direction, and such that the interval between 
at least two of said concavities becomes 2YO; wherein 



dmin-{YO-RO-lan {(ji-6)/4}Vtan (6/2). 

10. A method of fabricating a mold for fabricating optical 
fiber guide blocks, for the purpose of molding by press- 
molding process at least the optical fiber engagement por- 
tions of said optical fiber guide blocks, said optical fiber 
guide blocks comprising: 

groove-shaped optical fiber engagement portion(s) for the 
purpose of positioning optical fibers; wherein a grind- 
stone is used comprising two main grinding surfaces 
that machine formed surfaces that support the sides of 
said optical fibers; wherein the angle 8 subtended by 
the two tangent lines in a cross-section perpendicular to 
said main grinding surfaces constitutes an angle tfeat 
exceeds 6c which satisfies the relationship noted 
below: 



25 



30 



9c=2 tan" 1 {(S 2 -1)/2S}, 



where: 
S-YO/RO; 

RO is the optical fiber radius; and 

2YO is the interval between the concavities when at least 
two groove-shaped concavities are formed by the 
grindstone in a mold material that is to be the mold, so 
as to form the optical fiber engagement portion between 
the concavities; and said method comprises the steps of 
forming a plurality of concavities extending in a pre- 
scribed direction, of such depth that said intersection 
between said two tangent lines will be at a position 
deeper than dmin, by a grinding process, on the flat 
surface of the mold material, in a direction perpendicu- 
lar to said prescribed direction, and such that the 
interval between at least two of said concavities 
becomes 2YO; wherein 



dmin^YO-RO lan {(ji-ey4}Jftan (0/2). 

U. The method of fabricating a mold for fabricating 
optical fiber guide blocks, according to claim 2, wherein 
concavities arc machined at a depth such that said intersec- 
tion between said two tangent lines becomes a position that 
is shallower than dm ax, as defined below: 



dmax=>yO/tan (0/2). 

12. The method of fabricating a mold for fabricating 
optical fiber guide blocks, according to claim 11, compris- 



ing: a process for machining such that, after grinding- 
machining said concavities, outside of the two grooves 
positioned outermost among said grooves, the portions 
which connect to the bottoms of at least said two grooves are 
5 in the same plane as said bottoms of said two grooves. 

13. A method of fabricating optical fiber guide blocks 
comprising: 

using a mold for fabricating optical fiber guide blocks that 
comprises: 

io convexities that extend in the longitudinal dimension of 
the forming surface; and 
concavities that extend in the longitudinal dimension, 
arrayed with said convexities sandwiched in between 
them; 

15 wherein the tangent lines at the points where are formed 
the portions of the two sloping surfaces that configure 
said concavities in a cross-section perpendicular to the 
longitudinal dimension of said concavities, which por- 
tions are to support optical fibers, subtend an angle 0 
20 that is equal to or smaller than 8c which satisfies the 
relationship noted below; 
the perpendicular cross-sectional shape of said concavi- 
ties is such that the contour thereof is contained within 
an area bounded by the two tangent lines that touch said 
sloping surfaces and by a line that is tangent to an 
imaginary circle and perpendicular to the straight line 
connecting the intersection of said two tangent lines 
with the center of said imaginary circle, and that passes 
between said intersection and said center of said imagi- 
nary circle, when said imaginary circle, of radius Rmin 
as defined below, is inscribed in the area that is in the 
bight of said two tangent lines; 
the depth of said concavities is such that said intersection 
of said two tangent lines is at a position deeper than 
dmin, as defined below; and 
one or other of said sloping surfaces that form said 
concavities is what forms the surfaces that support said 
optical fibers in said optical fiber engagement portions: 

40 

Gc=2 ton' 1 {S 2 -1)/2S}, 

where: 
S-YO/RO; 

Rmin=[RO+{RO/sin (8/2)}-{YO/tan (8/2)}]/[l-{l/sin 
45 (0/2)}]; 

&nin=[YO-RO-tan {(jt-8)/4}]/tan (8/2); 
RO is the optical fiber radius; and 
2YO is the interval between the concavities arrayed so as 

to sandwich the convexities between them; and 
press molding the raw material to be molded under heat. 

14. A method of fabricating optical fiber guide blocks 
comprising: 

using a mold for fabricating optical fiber guide blocks that 
55 comprises: 

a plurality of concavities that extend in one direction in 
a forming surface; 
wherein the tangent lines at the points where the portions 
that arc to support said optical fibers at the two sloping 
60 surfaces which configure the concavities, in a cross- 
section that is perpendicular to the longitudinal dimen- 
sion of said concavities, subtend an angle 8 that 
exceeds 8c which satisfies the relationship noted 
below; 

65 the depth of said concavities is such that said intersection 
of said tangent lines is at a position deeper than dmin, 
as defined below; and 
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the forming surfaces between said concavities are what 
form optical fiber engagement portions: 



6c=2 tan -1 {S 2 -1)/2S}, 

where: 
S-YO/RO; 

dmin=[YO-RO tan {(ji-0)/4}]/tan (0/2); 
RO is the optical fiber radius; and 
YO is half the pitch length of the optical fiber engagement 
portion; and 

press molding the raw material to be molded under heat. 
15. A method of fabricating optical fiber guide blocks 
comprising: 

using a mold for fabricating optical fiber guide blocks that 
comprises: 

convexities that extend in the longitudinal dimension of 
a forming surface; and 

concavities that extend in the longitudinal dimension, 
arrayed with the convexities sandwiched in between 
them; wherein the tangent lines at the points where 
are formed the portions of the two sloping surfaces 
that configure said concavities in a cross-section 



10 



15 



20 



perpendicular to the longitudinal dimension of said 
concavities, which portions are to support optical 
fibers, subtend an angle 6 that exceeds 6c which 
satisfies the relationship noted below; 
the depth of said concavities is such that the intersection 
of said tangent lines is at a position deeper than dmin, 
as defined below; and 
one or other of the sloping surfaces that form the con- 
cavities is what forms the surfaces that support said 
optical fibers in the optical fiber engagement portions: 



0c=2 tan" 1 {SMy2S}, 

where: 

S-YO/RO; 

dmin=[YO-ROtan {(jt-0)/4}]/tan (0/2); 

RO is the optical fiber radius; and 

2YO is the interval between the concavities arrayed so as 

to sandwich the convexities between them; and 
press molding the raw material to be molded under heat. 
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(57) ABSTRACT 

A magnetic bead for supplying a magnetic field in recording 
an. information signal to a recording medium is provided. 
This magnetic bead has a substantially, prism-shaped mag- 
netic core portion having a distal end portion cut out to form 
a step, the magnetic core portion being form so that the 
cross-sectional area of the distal end portion is smaller than 
the cross-sectional area of a proximal end portion, and a coil 
wound on the outer circumferential surface of the magnetic 
core portion, wherein the length of one side of the distal end 
portion is not less than 03 mm and not more than 0.45 mm, 
and the length of the other side orthogonal to the one side is 
not less than 0.4 mm and not more than 0.55 mm. 

6 Claims, 17 Drawing Sheets 
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MAGNETIC HEAD INCLUDING STEPPED 

CORE AND MAGNETO-OPTICAL 
RECORDING DEVICE USING THE SAME 

5 

TECHNICAL FIELD 

This invention relates to a magnetic bead, and a magnetic 
head and a magneto-optical disc recording device used for 
recording on a recording medium. Particularly, this inven- 
tion relates to a magnetic head for supplying a magnetic field 10 
when recording an information signal onto a recording 
medium, and a magnetic head and a magneto-optical disc 
recording device used for recording on a recording medium. 

BACKGROUND ART 15 

There have been used magnetic recording media such as 
a magnetic disk and a magnetic tape on which an informa- 
tion signal is magnetically recorded and reproduced, and 
magneto-optical recording media such as a magneto-optical 
disc on which an information signal is recorded and repro- 20 
duced by using the magneto-optical effect of a recording 
film 

On a magnetic recording medium such as a magnetic disk 
or a magnetic tape, an external magnetic field is applied to ^ 
change the local direction of magnetization of the magnetic 
recording medium by using a magnetic head, thus writing an 
information signal. 

On the other hand, on a magneto-optical recording 
medium such as a magneto-optical disc, while a condensed 30 
laser beam is cast onto a recording film, an external vertical 
magnetic field modulated in accordance with an information 
signal is applied by using a magnetic head to a portion which 
is locally heated to the Curie temperature or higher, thus 
writing the information signal. That is, in the portion heated 35 
to the Curie temperature or higher of the recording film of 
the recording medium, the coercive force is lost and the 
direction of magnetization is changed in accordance with the 
external magnetic field. On the magneto-optical recording 
medium, a laser beam which is weaker than in recording is ^ 
cast onto the recording film and the rotation of the plane of 
polarization of the laser beam corresponding to the direction 
of magnetization due to a Kerr effect is detected, thus 
reading out the information signal. 

An example of the magnetic head used for the magneto- 45 
optical recording medium will now be described with ref- 
erence to FIG. 1. A magnetic head 200 shown in FIG. I has 
a magnetic core member 202 on which a coil 201 for 
magnetic modulation is wound. The magnetic core member 
202 is made of a material having a high magnetic perme- 50 
ability and has a substantially prism-shaped base 203, sub- 
stantially prism-shaped yokes 204a, 204& provided to pro- 
trude upward from both ends of the base 203, and a 
substantially prism-shaped magnetic core 205 provided to 
stand upward from the base 203 at a position between the 55 
yokes 204a, 20M>, as shown in FIG. 2. On outer circumfer- 
ential surface of the magnetic core 205 of the magnetic core 
member 202, the coil 201 is wound as shown in FIG. 1. 

When a current corresponding to an information signal is 
supplied to the coil 201, the magnetic head 200 generates a 60 
magnetically modulated vertical magnetic field from a distal 
end portion 205a of the magnetic core 205 on which the coil 
201. is wound. In the magnetic head 200, the distal end 
portion 205a of the magnetic core 205 is cause to closely 
contact or slide in contact with the magneto-optical record- 65 
ing medium, and the vertical magnetic field generated from 
the distal end portion 205a of the magnetic core 205 is 
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applied to the recording film of the magneto-optical record- 
ing medium, thus writing the information signal to the 
magneto-optical recording medium. 

For a magneto-optical recording medium, a recording/ 
reproducing device for the purpose of recording and repro- 
ducing music data is practically used. With such a recording/ 
reproducing device for carrying out recording and 
reproduction on a magneto-optical disc, though a sufficient 
transfer rate is achieved in the case of recording and repro- 
ducing ordinary music data, a higher transfer rate is desired 
in the case of recording and reproducing image data in a 
computer or the like. As for music data, too, a higher transfer 
rate is desired in the case where duplication or shift is carried 
out. 

To realize such a higher transfer rate, power saving and 
improvement in the magnetic field inversion band are made 
in the recording/reproducing device. Specifically, the induc- 
tance of the magnetic head 200 is reduced and miniaturiza- 
tion of the magnetic head 200 is done. Particularly, since the 
magnetic field is narrowed down and concentrated at the 
distal end portion 205a of the magnetic core 205, improve- 
ment in the generation efficiency of the magnetic field due 
to a so-called edge effect can be realized by narrowing the 
distal end portion 205a. 

In the magnetic head 200 shown in FIG. 1, narrowing the 
distal end portion 205a of the magnetic core 205 causes 
reduction in the cross-sectional area of the distal end portion 
205a. Therefore, the range where an effective magnetic field 
is obtained is narrowed and it is difficult to carry out 
appropriate write operation onto the magneto-optical record- 
ing medium. That is, if the area of the distal end portion 205a 
of the magnetic core 205 is reduced, the intensity of an 
effective magnetic field applied to a predetermined record- 
ing track on the magneto-optical recording medium is insuf- 
ficient for a positional deviation that is generated when an 
actuator for driving an objective lens within the recording/ 
reproducing device into a focusing direction and a tracking 
direction makes a fine adjustment of the position of the 
objective lens, a positional deviation that is generated when 
the magneto-optical recording medium is loaded on the 
recording/reproducing device, and a positional deviation 
that is generated by the fluctuation of the magnetic head in 
the direction of height due to the wavering of the magneto- 
optical recording medium. Therefore, it is very difficult to 
carry out stable write operation of the information signal 
onto the magneto-optical recording medium. 

If the distal end portion 205a of the magnetic core 205 is 
narrowed, the heat generated in the magnetic core member 
202 concentrates at the magnetic core 205 and the magnetic 
core 205 is deteriorated by a high temperature. Therefore, a 
sufficient magnetic field cannot be generated. 

Generally, in the magnetic head 200, when a current 
corresponding to an information signal is supplied to the coil 
201, a magnetic field modulated by the information signal to 
be recorded is generated from the distal end portion 205a of 
the magnetic core 205 on which the coil 201 is wound. In 
this case, electric losses proportionate to the number of 
inversions of the magnetic field arc generated. The electric 
losses mainly include a hysteresis loss due to the delay in the 
change of the direction of magnetization within the magnetic 
core member 202 from the change of the magnetic field by 
the coil 201, and an eddy-current loss due to the flow of an 
eddy current induced by the inversion of the magnetic field 
within the magnetic core member 202. All these losses are 
consumed as heat. 

In the case where recording of music data is to be carried 
out as in the conventional technique, the calorific value due 
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to Ihe above-described electric losses is relatively small 
because of a low data transfer rate. Moreover, since the distal 
end portion. 205a of the magnetic core 205 has a large 
cross-sectional area and can efficiently release the generated 
heat toward the base 203 and the yokes 204a, 2046 of the 5 
magnetic core member 202, the influence of such heating is 
not problematical. 

However, in the case where the data transfer rate is high, 
the number of inversions of the external vertical magnetic 
field applied to the magneto-optical recording medium 10 
increases and therefore the calorific value due to the above- 
described electric losses increases, too. If the distal end 
portion 205a of the magnetic core 205 is narrowed, the 
generated heat cannot be efficiently released toward the base 
203 and the yokes 204a, 2046 of the magnetic core member 15 
202 and the generated heat concentrates at the magnetic core 
205, thus causing an abrupt increase in the temperature of 
the magnetic core 205. Moreover, in the magnetic head 200, 
it is often the case that a substantially cylindrical bobbin 
having the coil 201 wound on its outer circumferential 20 
surface is inserted in the magnetic core 205. If such a bobbin 
made of a synthetic resin or the like having a poor thermal 
conductivity is mounted on the outer circumferential surface 
of the magnetic core 205, the radiation property of the 
magnetic core 205 is deteriorated. 25 

As a result, the temperature of the magnetic core 205 rises 
close to the Curie point and the magnetic core 205 becomes 
magnetically unstable. Therefore, appropriate write opera- 
tion to the magneto-optical recording medium cannot be 
carried out. If the temperature rises to a point where' the 30 
inductance is reduced, the current flowing through the coil 
201 increases to generate thermal runaway, which may 
damage the magnetic head 200 or may damage a magnetic 
head unit or a recording/reproducing device using this 
magnetic head 200. 35 

DISCLOSURE OF THE INVENTION 

Thus, it is an object of the present invention to a magnetic 
head for supplying a magnetic field when recording an ^ 
information signal onto a recording medium, and a magnetic 
head and a magneto-optical disc recording device used for 
recording on a recording medium, which enable solution of 
the above-described problem of the conventional magnetic 
head, restraint of magnetic deterioration due to heating, and 45 
realization of a higher transfer rate. 

A magnetic head according to the present invention 
comprises: a substantially prism-shaped magnetic core por- 
tion having a distal end portion cut out to form a step, the 
magnetic core portion being form so that the cross-sectional ^ 
area of the distal end portion is smaller than the cross- 
sectional area of a proximal end portion; and a coil wound 
on the outer circumferential surface of the magnetic core 
portion. The length of one side of the distal end portion is not 
less than 03 mm and not more than 0.45 mm, and the length 55 
of the other side orthogonal to the one side is not less than 
0.4 mm and not more than OSS mm. 

The height of the step formed at the distal end portion of 
the magnetic core portion is set to be not less than 0.3 mm 
and not more than a half of the length of the magnetic core 50 
portion. 

Another magnetic head according to the present invention 
comprises: a core formed substantially in an E-shape by a 
substantially prism-shaped magnetic core portion having a 
distal end portion cut out to form a step, the magnetic core 65 
portion being form so that the cross-sectional area of the 
distal end portion is smaller than the cross-sectional area of 
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a proximal end portion, and a pair of yokes arranged on both 
sides of the magnetic core portion; and a coil wound on the 
outer circumferential surface of the magnetic core portion 
and supplied with a current based on an information signal 
to be recorded onto a recording medium. The length of one 
side of the distal end portion of the magnetic core portion 
that is substantially parallel to the direction of movement of 
the recording medium is not less than 0.3 mm and not more 
than 0.45 mm, and the length of one side substantially 
orthogonal to the direction of movement of the recording 
medium is not less than 0.4 mm and not more than 0.55 mm. 

A magneto-optical disc recording device according to the 
present invention comprises: an optical pickup unit arranged 
on the side of one surface of a magneto-optical disc and 
adapted for casing a condensed light beam to the magneto- 
optical disc; and a magnetic head arranged on the side of the 
other surface of the magneto-optical disc to face the optical 
pickup unit and adapted for applying an external magnetic 
field based on an information signal to be recorded onto the 
magneto-optical disc. The magnetic head used in this device 
has a core formed substantially in an E-shape by a substan- 
tially prism-shaped magnetic core portion having a distal 
end portion cut out to form a step, the magnetic core portion 
being formed so that the cross-sectional area of the distal end 
portion is smaller than the cross-sectional area of a proximal 
end portion, and a pair of yokes arranged on both sides of the 
magnetic core portion, and the magnetic head also has a coil 
wound on the outer circumferential surface of the magnetic 
core portion. The length of one side of the distal end portion 
substantially orthogonal, to a recording track on the 
magneto-optical disc is not less than 03 mm and not more 
than 0.45 mm, and the length of one side substantially 
parallel to the recording track of the magneto-optical disc is 
not less than 0.4 mm and not more than 0.55 mm. 

The other objects and specific advantages of the present 
invention will be further clarified by the following descrip- 
tion of embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing an example of a 
conventional magnetic head. 

FIG. 2 is a perspective view showing the structure of a 
magnetic core member of the conventional magnetic head. 

FIG. 3 is a perspective view showing a disc cartridge used 
in a magneto-optical recording/reproducing device to which 
the present invention is applied. 

FIG. 4 is a perspective view showing the disc cartridge, as 
viewed from the bottom. 

FIG. 5 is a schematic cross-sectional view showing a state 
such that the disc cartridge is loaded on a chassis within the 
m agne to-op tical recording/reproducing device to which the 
present invention is applied. 

FIG. 6 is a perspective view showing the relation between 
a magnetic head unit and an optical pickup of the magneto- 
optical recording/reproducing device. 

FIG. 7 is a schematic perspective view showing the 
relation between the disc cartridge, the magnetic head unit, 
and the optical pickup. 

FIG. 8 is a perspective view showing an example of a 
magnetic head to which the present invention is applied. 

FIGS. 9 and 10 are schematic views showing the posi- 
tional relation between a magnetic bead unit having the 
magnetic head according to the present invention and a 
magneto-optical disc before and after the following by the 
magnetic head unit. 
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FIG. 11 is an enlarged view showing essential portions of screws or an adhesive, and a magneto-optical disc 5 rolat- 

a distal end portion of the magnetic head according to the ably boused inside the cartridge body 4, as shown in FIGS, 

present invention, as viewed from the x-direction. 3 and 4. 

FIG. 12 is a perspective view showing another example of The magneto-optical disc 5 is formed by applying a 

the magnetic head according to the present invention. 5 recording film (hereinafter referred to as a signal recording 

FIG. 13 is a perspective view showing still another laver ) made of a magnetic material onto a disc substrate 

example of the magnetic head according to the present made of a transparent synthetic resin material such as 

invention. polycarbonate and having a diameter of approximately 64 

FIG. 14 is a perspective view showing still another ln ™^Acenter hole is provided substantially at a central part 

example of the magnetic head according to the present 10 °[ the disc substrate of this magneto-optical disc 5, and a 

invention chucking plate 6 for the purpose of chucking with a magnet 

" . . provided on a disc table, which will be described later, is 

FIG 15 is a perspective view showing still another attachcd tQ ^ hole ^ cb}JckiD latc 6 a madc of 

example of the magnetic head according to the present a fcrromagnetic matcrial ^ „ a metal having a ^5^. 

invention. , 15 uaUy circular flat plate-like shape, and is joined and attached 

FIG. 16 is a plan view showing an example of a magnetic t0 me substrate by caulking a part of the disc substrate 

head unit having the magnetic head according to the present with heat or ultrasonic waves or by using an adhesive. A hole 

invention. g fl ^ provided substantially at a central part of the chucking 

FIG. 17 is a side view thereof. plate 6. 

FIG. 18 is an exploded side cross-sectional view showing 20 The pair of upper half 2 and lower half 3 constituting the 

a magnetic head portion constituting the magnetic head unit. cartridge body 4 is formed in a substantially rectangular flat 

FIG. 19 is a side view showing a bobbin and a coil. plate-like shape with a synthetic resin, and the length of one 

rrr<< >n • i #u „ t side thereof is substantially equal to the diameter of the 

rlu. 2U is a plan view tnereot. .... ^ . 7 . „ . 

„ . e . _ magneto-optical disc 5 housed therein. Substantially at a 

FIG. 21 is a front view thereof. 25 cenlnd paft of the lower half 3, a aperture 7 for 

FIG. 22 is a plan view showing a head attaching portion. exposing outward the chucking plate 6 attached to the 

FIG. 23 is a side view thereof. magneto-optical disc 5 is provided. The chucking aperture 7 

FIG. 24 is a cross-sectional view along a line A3-A4 in nas a substantially circular shape and is formed with a size 

FIG 22. SUCD mat a disc ^ble attached to a spindle motor of the 

FIG. 25 is a cross-sectional view" along a line A1-A2 in ™ magneto-optical recording/reproducing device, which will 

PIQ 22 he described later, can enter the chucking aperture 7. 

FIG. 26 is a cross-sectional view along a line A5-A6 in °° thc , body 4 - «h ere ™ provided a substantially 

rectangular head aperture 8 formed on the side of the upper 

" " . , . „ . half 2 with a size such that a magnetic head unit of the 

FIG. 27 is a cross-sectional view along a line A7-A8 in 35 magneto ^ ptica , recording/reproducing device, which will 

be described later, can operate between the inner and outer 

FIG. 28 is a perspective view showing an external circuit circles on the major surface of the magneto-optical disc 5, 

connecting portion provided on a fixed portion. and a substantially rectangular pickup aperture 9 formed at 

FIG. 29 is a cross-sectional view thereof. ^ a position facing the bead aperture, on the side of the lower 

FIG. 30 is a side view showing a state such that the half 3, with a size such that an optical pickup unit of the 

magnetic head portion of the magnetic head unit slides in magneto-optical recording/reproducing device, which will 

contact with the magneto-optical disc. described later, can scan between the inner and outer 

FIG. 31 is a side view showing a state such that the circles on me ma i or of tbe magneto^ptical 
magnetic head portion of the magnetic head unit is moved 45 Th e cartridge 1 has a shutter member 11 for prevent- 
away from the magneto-optical disc. m & entry of dust and particles from the head aperture 8 and 

the pickup aperture 9. The shutter member. H closes tbe head 

BEST MODE FOR CARRYING OUT THE aperture 8 and the pickup aperture 9 and is attached to the 

INVENTION cartridge body 4 so that it is slidable substantially in parallel 

50 with the direction of arrow A in FIGS. 3 and 4, which is the 

A magnetic head according to the present invention and a diction of insertion/ejection of the disc cartridge 1 to/from 

magneto-optical recording/reproducing device using this me device, when the disc cartridge 1 is not used, 

magnetic head will now be described in detail with reference the shutter member U is locked by a lock member to a 

to the drawings. position for closing the head aperture 8 and the pickup 

First, an example will be described in which thc present 55 aperture 9. When the disc cartridge 1 is inserted into the 

invention is applied to a magnetic head for applying an magneto-optical recording/reproducing device, the locking 

external magnetic field modulated in accordance with an G f the shutter member 11 by the lock member is canceled, 

information signal to a magneto-optical disc at the time of interlocking with a shutter opening mechanism of the 

recording. recording device, and the shutter member U is moved in the 

Prior to the description of the present invention, a disc ^ direction for opening the head aperture 8 and the pickup 

cartridge is described in which a magneto-optical disc used aperture 9. 

as a recording medium for a magneto-optical recording/ On the lower half 3, there are provided substantially 

reproducing device using the magnetic bead according to the circular positioning holes 12a, 12b at the corner portions on 

present invention is housed. one side on the forward stage and the rear stage in the 

This disc cartridge has a cartridge body 4 formed by 65 direction of arrow A in FIGS. 3 and 4, which is the direction 

abutting a pair of upper half 2 and lower half 3 to each other of insertion to/ejection from the magneto-optical recording/ 

and connecting their circumferential edges by a plurality of reproducing device, and engaged recess portions 13 formed 
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at the two corner portions on the forward stage by cutting out positions corresponding positioning holes 12a, 126 of the 

a part thereof. The positioning hole 126 on the rear stage has disc cartridge 1. When the disc cartridge 1 is loaded on the 

a larger diameter than the positioning hole 12a on the chassis 17, the positioning holes 12a, 126 are engaged with 

forward stage. the positioning pins 20a, 206, and the disc cartridge 1 is thus 

On the lower half 3, a plurality of identification holes 14 5 positioned to the chassis 17. 

are provided at the corner portion on the other side on the In the magneto-optical recording/reproducing device 

rear stage in the direction of insertion to/ejection from the according to the present invention, an optical pickup unit 22 

recording device, that is, the direction of arrow A in FIGS. is arranged to face one side of the magneto-optical disc 5, as 

3 and 4. The plurality of identification holes 14 are for shown in FIGS. 5 to 7. The optical pickup unit 22 has an 

identifying the type of the magneto-optical disc 5 housed in to optical block section. In the optical block section, a fight 

the cartridge body 4, for example, for identifying whether source made of a laser diode or the like, various optical 

writing an information signal onto the magneto-optical disc devices for leading a laser beam emitted from the light 

5 is possible or not. A save notch 15 is provided at a lateral source to an objective lens 23, and a photodetector for 

edge portion on the rear end side corresponding to the detecting a return light from the magneto-optical disc are 

identification holes 14. By moving the save notch 15. into 15 provided. The optical pickup unit 22 has an actuator for 

the cartridge body 4, the user can change the depth of a part moving the objective lens 23 in a focusing direction and in 

of the plural identification boles 14 and can set whether a tracking direction. The optical pickup unit 22 is supported 

writing an information signal onto the magneto-optical disc by a supporting member 25 attached to the chassis 17 via a 

5 is possible or not. pair of guide shafts 26 so that the optical pickup unit 22 can 

Moreover, on the lower half 3, a magneto-optical disc 20 move between the inner and outer circles on the magneto- 
identification recess portion 16 is formed by cutting out a optical disc 5. The optical pickup unit 22 is moved between 
part near the positioning hole 12a on the forward stage with the inner and outer circles on the magneto-optical disc 5 by 
a predetermined depth. This magneto-optical disc identifi- a pickup feed motor, not shown, provided on the chassis 17. 
cation recess portion 16 is to identify whether the housed In the magneto-optical recording/reproducing device, a 
disc is the magneto-optical disc 5 or not, on the basis of its 25 magnetic head unit 27 is provided on the side of the other 
depth. surface of the magneto-optical disc 5. The magnetic head 

When the disc cartridge 1 constituted as described above unit 27 is attached to a distal end portion of a supporting arm 

is inserted in the magneto-optical recording/reproducing 28 fixed to the optical pickup unit 22 via a gimbal spring 

device, as shown in FIG. 5, the disc cartridge 1 is position 28a. The magnetic head unit 27 slides in contact with the 

and thus loaded" by the engagement of positioning pins 30 major surface of the magneto-optical disc 5 and is supported 

' provided on a chassis. 17 with the positioning pins 12a, 126. l<> be movably between the inner and outer circles. The 

FIG. 5 is a schematic cross-sectional view showing the state magnetic head unit 27 is provided at the distal end portion 

in which the disc cartridge 1 is loaded on the chassis 17 in of the elastic gimbal spring 28a bent at a predetermined 

the magneto-optical recording/reproducing device. angle and is thus enabled to follow the wavering of the 

When the disc cartridge 1 is inserted in the magneto- 35 magneto-optical disc 5 in the direction of height, 
optical recording/reproducing device shown in FIG. 5, the On the magnetic head unit 27, a magnetic head 29 is 
disc cartridge 1 is held by a cartridge holder, not shown. In attached to face the objective lens 23 of the optical pickup 
this case, the shutter member U of the disc cartridge 1 is unit 22 situated on the side of one surface of the magneto- 
opened by a shutter opening mechanism provided on the optical disc 5. 

cartridge holder and therefore the head aperture 8 and the The magnetic head 29 is for applying an external mag- 
pickup aperture 9 of the disc cartridge 1 are opened. The disc netic field based on an information signal to the signal 
cartridge 1, held by the cartridge holder, is lowered toward recording layer of the magneto-optical disc 5, and has a 
the chassis 17. magnetic core member.30 and a coil 31 for magnetic modu- 

When the disc cartridge 1 is lowered toward the chassis 45 lation wound on the magnetic core member 30, as shown in 

17, the chucking plate 6 of the magneto-optical disc 5 FIG. 8. The magnetic core member 30 is made of a material 

exposed outward from the chucking aperture 7 of the disc having a high magnetic permeability and has a substantially 

cartridge 1 is chucked to a disc table 18 rotatably provided prism-shaped base 32, substantially prism-shaped yokes 

substantially at a central portion on the chassis 17. 33a, 336 provided to stand upward from both ends of the 

The disc table 18 is connected to rotate unitedly with the 50 base 32 > and a ^tantially prism-shaped magnetic core 34 

driving shaft of a spindle motor 19 attached to the chassis 17, provided to stand upward from the base 32 at a position 

and is rotationally driven by the spindle motor 19. At the between the yokes 33a, 336. 

center of rotation of the disc table 18, a positioning protru- Of these parts, the magnetic core 34 is formed to be longer 
sion to be engaged with the center bole of the magneto- than the yokes 33a, 336, and has a step 35 formed thereon 
optical disc 5 is provided. The positioning protrusion is 55 with a predetermined height by cutting out one side of its 
formed in a substantially conical pedestal-shape so that the distal end surface 34a along a direction substantially per- 
center hole of the magneto-optical disc 5 is smoothly pendicular to the recording track on the magneto-optical disc 
engaged with the positioning protrusion. A magnet is pro- 5. That is, the magnetic core 34 has the step 35 such that the 
vided on the positioning protrusion on the disc table 18. cross-sectional area of a distal end portion is smaller than the 
When the center bole of the magneto-optical disc 5 is 60 cross-sectional area of a proximal end portion 36. The step 
engaged with the positioning protrusion the magnet mag- 35 is formed to stand upward from the proximal end portion 
netically attracts the chucking plate 6 and holds the 36. 

magneto-optical disc 5 on the disc plate 18. Thus, the The coil 31 is wound on the outer circumferential surface 

magneto-optical disc 5 housed in the disc cartridge body 4 of the magnetic core 34, over the entire circumference 

is positioned on the disc table 18 on the chassis 17. 65 except for the step 35. 

On the chassis 17, positioning pins 20a, 206 to be engaged In the following description, the feed direction and the 

with the positioning holes 12a, 126 are provided at the moving direction of the magnetic head unit 27, that is, the 
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direction substantially perpendicular to the recording track recording onto the signal recording layer of the magneto- 

on the magneto-optical disc 5, is referred to as an optical disc 5 and detects the rotation of the plane of 

x-direction, and the direction substantially parallel to the polarization of the laser beam corresponding to the direction 

recording track is referred to as a y -direction. I he direction of magnetization due to a Kerr effect, thus reading out the 

of height of the magnetic core is referred to as a z-direction. 5 information signal. 

The magnetic core member 30 has the following dimen- Meanwhile, in the magneto-optical recording/reproducing 
sions. For example, as shown in FIG. 8, the height "a** of the device to which the present invention is applied, when the 
magnetic core 34 including the base 32 is 1.76 mm, and the magneto-optical disc 5 housed in the cartridge body 4 is 
height "b" of the yokes 33a, 23b including the base 32 is positioned on the disc table 18 on the chassis 17, a slight 
1.45 mm. The length "c" of the magnetic core member 30 in 10 positioning error may occur in the engagement of the 
the x-direction, that is, the length "c w of each of the base 32, positioning protrusion of the disc table 18 with the center 
the yokes 33a, 23b and the magnetic core 34 in the hole of the magneto-optical disc 5. This positioning error 
x-direction, is 0.5 mm, and the length "d" of the proximal causes generation of a positional deviation x, of the mag- 
end portion 36 of the magnetic core 34. in the y-direction is netic head 29 in the x-direction with respect to the recording 
0.7 mm. The length d' of the step 35 of the magnetic core 34 15 track. This positional deviation Xj is approximately 0.1 mm 
in the y-direction is 0.4 mm, and the height "c" of the step at the maximum. 

35 of the magnetic core 34 is 0.4 mm. The optical pickup unit 22 used in the magneto-optical 

When a current corresponding to an information signal is recording/reproducing device to which the present invention 
supplied to the coil 31, the magnetic head 29 according to is applied, fine adjustment of the position of the objective 
the present invention generates a vertical magnetic held 20 lens 23 is made by the actuator 24. Specifically, the optical 
modulated on the basis of the information signal to be pickup unit 22 follows the positional variance of the record- 
recorded, from the distal end surface 34a of the magnetic ing track of the rotating magneto-optical disc 5 while having 
core 34 on which the coil 31 is wound. While causing the the objective lens 23 controlled by the actuator 24. Thus, the 
distal end surface 34a of the magnetic core 34 to closely spot position of the laser beam is adjusted to be constantly 
contact or slide in contact with the signal recording surface 25 on the recording track. The positional variance of the 
of the magneto-optical disc, the magnetic head 29 applies objective lens 23 by the actuator 24 causes generation of a 
the vertical magnetic held generated from the distal end positional deviation x 3 of the magnetic head 29 in the 
surface 34a of the magnetic core 34 to the signal recording x-direction with respect to the recording track. In this case, 
layer of the magneto-optical disc 5. the positional deviation x 3 is the variance range in the 

The magneto-optical recording/reproducing device 30 adjustment of the objective lens 23. The positional deviation 

according to the present invention has such a structure that x 3 is approximately 0.14 mm at the maximum, 

the magnetic head unit 27 slides in contact with the side Therefore, the positional deviation of the magnetic head 
facing the other surface of the magneto-optical disc 5, as will * 29 in the x-direction with respect to the recording track is 

be described later, and a constant distance is maintained approximately 0.32 mm, that is, x J +x 2 +x 3 =0.1+0.08+0. 14. 

between the distal end surface 34a of the magnetic head 29 The magnetic head unit 27 follows the positional variance 

and the magneto-optical disc 5. in the direction of the height with respect to the magneto- 

Since the magnetic core 34 constituting the magnetic head optica] disc 5 while being supported by the gimbal spring 
29 has the step 35 at the distal end portion which is narrower 28a of the supporting arm 28. At the same time, the magnetic 
than the proximal end portion 36, the magnetic Geld to be ^ head unit 27 causes a positional deviation of the magnetic 
applied to the signal recording layer of the magneto-optical head 29 in the y-direction with respect to the recording track, 
disc 5 can be concentrated and narrowed down to the distal The positional relation between the magnetic head unit 27 
end surface 34a of the magnetic core 34 and improvement and the magneto-optical disc 5 before and after the follow- 
in the generation efficiency of the vertical magnetic field due ing by the magnetic head unit 27 is shown in FIG. 9. 
to a so-called edge effect can be realized. 45 As shown in FIG. 9, the magnetic head unit 27 is attached 

In the magneto-optical recording/reproducing device con- to the distal end portion of the supporting arm 28 via the 

stitutcd as described above, at the time recording, the optical gimbal spring 28a, and the gimbal spring 28a is inclined by 

pickup unit 22 and the magnetic head unit 27 cooperate to a predetermined angle 0 with respect to the horizontal 

write an information signal onto the magneto-optical disc 5. direction of the supporting arm 28. When a positional 

Specifically, in the magneto-optical recording/ so variance Az in the direction of height with respect to the 

reproducing device, the optical pickup unit 22 casts a laser magneto-optical disc 5 is generated, the magnetic head unit 

beam condensed by the objective lens 23 onto the signal 27 is caused to keep the positional relation with the 

recording layer of the magneto-optical disc 5 and thus magneto-optical disc 5, with the gimbal spring 28a inclined 

locally heats the signal recording layer to the Curie tem- by an angle A6. Along with this, the magnetic head device 

perature or higher. The magnetic head unit 27 applies, by 55 27 causes a positional deviation Ay of the magnetic bead 29 

using the magnetic head 29, an external magnetic field in the y-direction with respect to the recording track, 

modulated in accordance with an information signal to the The positional relation between the magnetic head unit 27 

part of the signal recording layer that is heated to the Curie and the magneto-optical disc 5 before and after the folio w- 

tcmpcrature or higher, thus writing the information signal. ing by the magnetic head unit 27 is schematically shown in 

At the part of the signal recording layer that is heated to the 60 FIG. 10. In FIG. 10, the length of the gimbal spring 28a is 

Curie temperature or higher, the coercive force is lost and expressed by R, the position of the magnetic head unit 27 

the direction of magnetization is changed in accordance with before the variance is expressed by (z A , y^, and the position 

the external magnetic field supplied from the magnetic bead after the variance is expressed by (z^, Vj). 

29. As seen from FIG. 10, the position of the magnetic head 

On the other hand, in the magneto-optical recording/ 65 unit 27 before the variance can be expressed by (z Jf yj^ 

reproducing device, at the time of reproduction, the optical (RsinB, RcosO), and the position after the variance can be 

pickup unit 22 casts a weaker laser beam than at the time of expressed by (z^ y-J^Rsind+Az, RcosO+Ay). 
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The relation of R 2 =(z2 2 , y 2 2 )=(Rcos0+Ay) 2 +(Rsin9+Az) 2 netic head 29 is substantially equal to the range of the distal 

is set up. end surface 34a of the magnetic core 34 which closely 

The actual length of the gimbal spring 28a is approxi- contacts or slides in contact with the magneto-optical disc 5. 

mately 20 mm and the angle 0 of the gimbal spring is B V me area of me distal end surface 342 of the 

approximately 15°. The positional variance Az of the mag- 5 magnetic core 34 to be substantially equal to the range of the 

netic head unit 27 in the direction of height with respect to abovc-dcscribcd positional deviations in the XKhrcction and 

the magneto-optical disc 5 is approximately 0.8 mm. By y-J««*on with respect to the magnetoK)ptical disc ^5 the 

A . r . . • l i i • influence of such positional deviations can be avoided. If 

entering these values into the above . relational expression, such na , dcv ^ ions ^ meir ch ^ me , 

the positional deviation Ay in the y-dircction can be found. f ^ are ^^ed to 0.05 mm or lessfthe length "/of 

As a result of calculation, Ay=-0 23 mm is obtained^ io ^ ^ 35 of ^ magnelk mn M {n ^ XKiirection ^ 

Therefore, the positional deviation of the magnetic head 29 approximately 0.3 mm and the length d' in the y-direction is 

in the y-direction with respect to the recording track is approximately 0.4 mm. 

approximately 0.23 mm. It ^ not easy to restrain such positional deviations and 

In the magneto-optical recording/reproducing device, a their changes with the lapse of time. If the conventional 

positional deviation of the magnetic head 29 in the 15 structure with restrained cost is used as the basis, the 

y-direction with respect to the recording track might be positional deviations and their changes with the lapse of 

generated by a temperature change because of the difference time need to be approximately 0.2 mm. In such a case, the 

in the coefficient of thermal expansion between the material length "c" of the step 35 of the magnetic core 34 in the 

of the casing of the optical pickup unit 22 on which the x-direction is approximately 0.45 mm and the length d' in the 

supporting arm 28 is fixed and the material of the supporting 20 y-direction is approximately 0.55 mm. 

arm 28. If the temperature change is approximately 45° C. In view of me above , m tbe magnetic bead 29 according 

at the maximum, the positional deviation in the y-direction to me present mvent ion, power saving and reduction in cost 

is approximately 0.03 mm at tbe maximum. can be realized by setting the length "c" of the step 35 of the 

Therefore, the positional deviation of the magnetic head magnetic core 34 in the x-direction to be not less than 03 

29 in the y-direction with respect to the recording track is mm and not more than 0.45 mm, and setting the length d' in 

approximately 0.23+0.03=0.26 mm. the y-direction to be not less than 0.4 mm and not more than 

Meanwhile, in the magneto-optical recording/reproducing 0.55 mm. Thus, a magnetic head for high-speed recording to 

device which aims at recording/reproduction of music data cope with a higher transfer rate can be realized, 

as in the conventional technique, since the data transfer rate ^ In the conventional magnetic head 200, if the distal end 

and the magnetic field inversion band may be low, a' mag- portion 205a of the magnetic core 205 is narrowed, the heat 

netic field can be generated with relatively low power even generated in the magnetic head member 204 concentrates at 

when the magnetic head 200 is used in which the distal end the magnetic core 205 and deterioration due to the high 

portion 205a of the magnetic core 205 lias a large area as temperature occurs, making it difficult to generate a suffi- 

shown in FIG. 1 and which has large inductance. 35 cient magnetic field. 

In the case where high speed data recording of computer On the contrary, in the magnetic head 29 according to the 

data or image data is carried out, unlike the case of music present invention, the distal end portion is cut -out to form 

data, a high magnetic field inversion range is required. the step 35 and the cross-sectional area of the distal end 

Therefore, a magnetic head with high efficiency and low portion is made smaller than the cross-sectional area on the 

dissipation power is desired. In view of the dissipation ^ side of the proximal end portion 36, as shown in FIG. 8. In 

power, a magnetic head with small inductance, that is, a the magnetic bead 29 formed in this manner, the heat 

magnetic head in which the distal end surface of a magnetic generated in the magnetic core 34 can be efficiently released 

core in close contact with or abutted against a recording from the distal end portion side toward the proximal end 

medium has a small area, is effective. By reducing the area portion 36. Thus, the magnetic field generation efficiency of 

of the distal end surface of the magnetic core, a magnetic 45 the magnetic core 34 can be improved and the heat generated 

field concentrates at the edge portion of the distal end in the magnetic core 34 can be efficiently released toward the 

surface and improvement in the generation efficiency of the base 32 and the yokes 33a, 336 of the magnetic core member 

magnetic field due to a so-called edge effect can be realized. 30. 

If the distal end portion 205a of the magnetic core 205 is If the height "e" of the step 35 formed at the distal end 

narrowed as in the conventional technique, the cross- 50 portion of the magnetic core 34 is too low, it adversely 

sectional area of the distal end portion 205a is reduced and affects the distribution of magnetic field. If the height "e" is 

the range where an effective magnetic field can be obtained too high, it adversely affects tbe radiation effect Thus, the 

is reduced, too. Therefore, it is very difficult to carry out influence of the height u e" of the step 35 on the distribution 

appropriate write operation to the magneto-optical recording of magnetic field is measured. The result of the measurement 

medium. The minimum value of the area of the distal end 55 is shown in FIG. 11. FIG. U is an enlarged view showing 

surface is obtained by adding the positional deviations in the essential portions of the distal end portion of the magnetic 

x-direction and the y-direction. when attaching the magnetic head 29, as viewed from the x-direction. FIG. U shows the 

head unit 27 to the optical pickup unit 29 via the supporting contour line of the magnitude of a magnetic field generated 

arm 28 and their changes with the lapse of time, to values in when the same current is caused to flow in recording, with 

consideration of the positional deviation of approximately 60 the height "c" of the step 35 varied. The magnitude of tbe 

0.26 mm of the magnetic head 29 in the x-direction with magnetic field expressed by the contour line is a limit value 

respect to the recording track and the positional deviation of of an effective external magnetic field in recording. In FIG. 

approximately 0.32 mm of the magnetic head 29 in the U, S indicates an average gap between the magneto-optical 

y-direction with respect to the recording track, which are disc 5 and the magnetic head 29, which is approximately 0.1 

calculated before. 65 mm. 

Specifically, the range where a sufficient magnetic field As shown in FIG. 11, the contour line for e>1.0 shows that 

for stable recording operation can be provided in the mag- the step 35 has a sufficient height and that the distribution of 
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magnetic field is large on both edge of the distal end surface 
34a because of an edge effect. The contour line is substan- 
tially symmetrical with respect to the centerlinc of the 
magnetic core 34 and shows similar distribution of magnetic 
field in the x-direction. 

The contour line for e==0.4 and the contour line for e=03 
show that though the width of an external magnetic field is 
smaller than in the case of e>1.0 because of the intake of the 
magnetic field by edges fl, f2 of the proximal end portion 
36, a practically sufficient width is still obtained. 

On the other band, the contour line for e=0.2 and the 
contour line for e=0.1 show that the magnetic field taken in 
by edges D, f4 of the proximal end portion 36 is too large 
and that the effective external magnetic field from the distal 
end surface 34a in recording is insufficient. In such cases, it 
is difficult to apply an appropriate external magnetic field to 
the signal recording layer of the magneto-optical disc 5. 

Thus, it is clear that the height V of the step 35 must be 
at least 0.3 mm or larger. If the radiation effect of the 
magnetic core 34 is considered, it is experimentally clear 
that the height "e" of the step 35 may be half the length f of 
the magnetic core 34 or less. 

Therefore, in the magnetic head 29, by setting the height 
u e" of the step 35 of the magnetic core 34 to be not less than 
03 mm and not more than a half of the length f of the 
magnetic core 34, the heat generated in the magnetic core 
can be efficiently released toward the base 32 and the yokes 
33a, 336 of the magnetic core member 30 while the mag- 
netic field generation efficiency of the magnetic core 34 is 
improved. 

It is desired that the cut-out width "g" in cutting out the 
distal end surface 34a of the magnetic core 34 is not more 
than 0.2 mm. 

In the magnetic" head 29 according to the present 
invention, the step 35 as shown in FIG. 8 is formed by 
cutting out one side of the distal end surface 34a of the 
magnetic core 34 over the x-direction. However, the present 
invention is not necessarily limited to such a structure. 

For example, a step 37 as shown in FIG. 12 may be 
formed on the magnetic core 34 by cutting out both sides of 
the distal end surface in the x-direction. Similarly, a step 38 
as shown in FIG. 13 may be formed in the magnetic core 34 
by cutting out one side of the distal end surface 34a in the 
y-direction, or a step 39 as shown in FIG. 14 may be formed 
in the magnetic core 34 by cutting out both sides of the distal 
end surface 34a in the y-direction. Alternatively, a step 40 as 
shown in FIG. 15 may be formed by cutting out the distal 
end surface 34a in the x-direction and the y-direction. In 
FIGS. 12 to 15, the portions equivalent to those of the 
magnetic core member 30 shown in FIG. 8 are denoted by 
the same numerals and will not be described further in detail. 

An example of a magnetic head unit on which a magnetic 
head according to the present invention is loaded will now 
be described. 

This magnetic head unit 41 has a pair of long elastic 
conductive members 42 arranged substantially in parallel 
with each other, as shown in FIGS. 16 and 17. These 
conductive members 42 are formed by punching out a 
conductive thin metal plate of phosphor bronze, BcCu or the 
like. It is particularly desired that the conductive members 
42 are made of an age-hardening material such as BeCu, the 
hardening degree of which changes depending upon the time 
of heat treatment. By using the age-hardening material to 
form the conductive members 42, desired elastic forces of 
the conductive members 42 can be obtained easily. 

At the distal end portions of the conductive members 42, 
feeding terminals are provided which are electrically con- 
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nected with a coil of a magnetic head 44 attached to a head 
attaching portion 45, as will be described later. At the 
proximal end portions thereof, terminal portions are pro- 
vided which constitute an external circuit connecting portion 

5 connected with a flexible wiring board for feeding the coil 
of the magnetic head 44, as will be described later. 

On the side of the proximal ends of the pair of conductive 
members 42, a fixed portion 43 for attaching the magnetic 
head unit 41 to an attachment base to be arranged inside the 

10 magneto-optical recording/reproducing device is integrally 
provided by molding a synthetic resin material. On the side 
of the distal ends of the pair of conductive members 42, a 
head attaching portion 45 to which the magnetic head 44 
made of a magnetic core member, a coil and the like is 

l5 attached to constitute a magnetic head portion 49 is inte- 
grally provided by molding a synthetic resin material. 
Between the proximal end portions of the pair of conductive 
members 42 where the fixed portion 43 is provided and the 
distal end portions of the conductive members 42 where the 
head attaching portion 45 is provided, a head support 46 is 
integrally provided by molding a synthetic resin material. 

This magnetic head unit 41 has the conductive members 
42 connected to the coil of the magnetic head 44, and also 
has the fixed portion 43, the head attaching portion 45 and 

25 the head support 46 as the supporting member integrally 
formed with the conductive members 42. The proximal end 
side of the supporting member, that is, the fixed portion 43, 
is fixed on the attachment base to be arranged inside the 
magneto-optical recording/reproducing device, and the 

30 magnetic head 44 constituted similarly to (he above- 
described magnetic head 29 is arranged on the distal end side 
of the supporting member, that is, on the head attaching 
portion 45. 

The head support 46 is integrally provided at a halfway 

35 part of the pair of conductive members 42 so as to expose a 
part of the pair of conductive members 42 outward between 
the fixed portion 43 and the head support 46 and to expose 
a part of the pair of conductive members 42 outward 
between the head attaching portion 45 and the head support 

40 46. The parts of the pair of conductive members 42 exposed 
outward between the fixed portion 43 and the head support 
46 are first elastic displacement portions 47 as the center of 
fluctuation in the case where the head attaching' portion 45 
and the bead support 46 fluctuate in the directions toward 

45 and away from the magneto-optical disc. The parts of the 
pair of conductive members 42 exposed outward between 
the head attaching portion 45 and the head support 46 are 
second elastic displacement portions 48 which are displaced 
in the opposite direction of the direction of the displacement 

50 of the first elastic displacement portions 47 so as to maintain 
predetermined attitudes of the head attaching portion 45, the 
magnetic head 44 attached thereto, and a sliding contact 
portion 55, which will be described later, when the bead 
attaching portion 45 and the head support 46 are moved and 

55 displaced in the directions toward and away from the 
magneto-optical disc. 

In the magnetic bead unit 41, a fluctuation quantity 
regulating arm 72 for regulating the quantity of fluctuation 
when the head attaching portion 45 and the head support 46 

60 fluctuate in the direction away from the magneto-optical disc 
is formed to protrude from the fixed portion 43 toward the 
bead support 46 and the head attaching portion 45. In the 
magnetic head unit 41, the fluctuation quantity regulating 
arm 72 regulates the quantity of fluctuation of the head 

65 attaching portion 45 and the head support 46, and determines 
the height position when the head attaching portion 45 is 
pushed up. 
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In the magnetic head unit 41, the bead attaching portion disc, and thus slides in contact with the major surface of the 

45, the head support 46, the fixed portion 43 and the magneto-optical disc, as shown in FIG. 20. That is, the 

fluctuation quantity regulating arm 72 are arranged so that bobbin 52 has a step between the surface 54a facing the 

these members do not overlap each other when projected on major surface of the magneto-optical disc near the magnetic 

a plan view, as shown in FIG. 16. By arranging the respec- 5 core insertion hole 53 and the surface facing the major 

tive members in this manner, it is possible to mold the surface of the magneto-optical disc on the sliding contact 

magnetic head unit 41 in a single molding operation with a surface 55a of the sliding contact portion 55. When the 

pair of upper and lower metal molds. sliding contact portion 55 slides in contact with the 

The respective parts constituting the magnetic head unit magneto-optical disc, a predetermined gap is formed 

41 will now be described in detail. 10 between the portion near the magnetic core insertion hole 53 

First, the head attaching portion 45 integrally provided on and the magneto-optical disc, 

the distal end side of the pair of conductive members 42, and A side of the sliding contact portion 55 that is situated on 

the magnetic head 44 attached to the head attaching portion the outer circumference of the magneto-optical disc when 

45 will be described. the magnetic head portion 49 is caused to slide in contact 

The magnetic head 44 having a magnetic core member 15 ^ me magneto-optical disc is an inclined portion 55*> 
and a coil is attached to the head attaching portion 45, thus ^ong ouler circumference of the magneto-optical disc, 
* constituting the magnetic head portion 49. In recording an 35 ^ own 10 nG - 20 when the magnetic head portion 
information signal onto a magneto-optical disc, the magnetic 49 Mcs and moves in Wlth the rotated magneto- 
head unit 41 slides in contact with one major surface of the °P tical disc > me didin g contact surface 55a of the sliding 
rotated magneto-optical disc and maintains the magnetic 20 P ortion 55 sm<x>Uiiy slide in contact with the entire 
core member constituting the magnetic head 44 at a constant surface of the magneto-optical disc including the portion 
distance from the signal recording layer of the magneto- Dear me outer circumference. 

optical disc. On the other end side of the bobbin 52, a pair of terminal 
The magnetic head 44 attached to the head attaching „ supporting portions. 57 for supporting a pair of coil con- 
portion 45 to constitute the magnetic head portion 49 is the 25 nection terminals 56 made of a conductive material such as 
above-described magnetic head to which the present inven- Phosphor bronze or the like are provided to protrude. These 
tion is applied. The magnetic head 44 is constituted by a terminal supporting portions 57 are provided to protrude in 
magnetic core member 50 made of a magnetic material such parallel, facing each other in the direction orthogonal to the 
as ferrite and a bobbin 52 on which a coil 51 is wound, as ^ axial diction of the magnetic core insertion hole 53. The 
shown in Fid. 18. The magnetic core member 50 has a end portions on one side of me termmal supporting portions 
magnetic core 50a, a pair of yokes 50b provided on both 57 are to protrude and the pair of coil connection 
sides of the magnetic core 50a, and a base 50c connecting terminals 56 are integrally mounted so that the coil connec- 
the proximal ends of the magnetic core 50a and the pair of tion terminals 56 are buried in the termmal supporting 
yokes 506, and is formed substantially in an E-shape as a P orlions 51 '• ^ the coil connection terminals 56 are 
Wn0 l e mounted on the terminal supporting portions 57 by so-called 

The magnetic core 50a of the magnetic core member 50 insertion molding, 
is formed to be longer than the yokes 506, and a step 50d Connection terminals 58 of the coil 51 wound on the 
having a predetermined height is formed by cutting out a bobbin 52 are wound OQ me connection terminals 56 
part of the distal end surface of the magnetic core 50n. That ^ are electrically connected with the coil 
is, the magnetic core 50a has the step 50o* such that the connection terminals 56. To realize secure electrical con- 
cross-sectional area of the distal end portion is smaller than Dection oflhe connection terminals 58 of the coil 51 with the 
the cross-sectional area of the proximal end portion, and this miX connection terminals 56, the connection terminals 58 
step 50d is formed to stand upward from the proximal end are connected with the coil connection terminals 56 by using 
portion a conductive adhesive or solder. 

The bobbin 52 constituting the magnetic head 44 together * Two recessed P° rtions 59 formed m me 52 b * 

with the magnetic core member 50 is formed by molding a providing the pair of termmal supporting portions 57 to 

synthetic resin material such as liquid crystal polymer, protrude to face each other are fitting portions of the 

polyphenylene sulfide or the like, which can be molded with magnetic core member 50. 

extremely high accuracy. Ilie bobbin 52 has at its central 50 On one side of the upper ends of the terminal supporting 

part a magnetic core insertion hole 53 in which the magnetic portions 57, engagement pawl portions 60 are provided 

core 50ta of the magnetic core member 50 is inserted, and a which engaging portions to be relatively engaged with 

coil winding portion formed in a recessed shape is provided engagement step portions as engaged portions provided in 

to surround the magnetic core insertion hole 53, as shown in an attachment hole provided in the head attaching portion 45 

FIGS. 18, 19, 20 and 21. On one end side of the bobbin 52, 55 when the bobbin 52 is fitted in the attachment hole. The 

a flange portion 54 protruding in a direction orthogonal to engagement pawl portions 60 are extended in the axial 

the axial direction of the magnetic core insertion hole 53 is direction of the magnetic core insertion hole 53 provided in 

integrally formed. A lower surface 54a of the flange portion the bobbin 52, and engagement pawls 60a are provided to 

54 is a surface facing the major surface of the magneto- protrude on one side of their distal ends, 
optical disc. 60 The head attaching portion 45, to which the magnetic core 

A sliding contact portion 55 which slides in contact with member 50 and the bobbin 52 constituting the magnetic 

the major surface of the magneto-optical disc is provided to head 44 are attached, is formed by molding a non- 

protrude from one end of the flange portion 54 toward the conductive synthetic resin material and the magnetic head 

fixed portion 43 of the supporting member. A sliding contact 44 is attached to its central part, as shown in FIGS. 18, 22, 

surface 55a of the sliding contact portion 55 is formed to 65 23, 24 and 25. 

protrude a little more than the surface 54a of the flange An attachment hole 61 is formed in the head attaching 

portion 54 facing the major surface of the magneto-optical portion 45 so that the magnetic core member 50 and the 
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bobbin 52 are fitted in the attachment bole 61. This attach- connection terminals 58 of the coil 51 are wound. The 

ment hole 61 is formed in the shape of a bottomed recess in feeding terminals 68 are provided at positions which enable 

which a side facing the magneto-optical disc is an aperture. contact with the coil connection terminals 56 on which the 

On the sides facing each other in the longitudinal direction connection terminals 58 of the coil 51 wound on the bobbin 

of the attachment hole 61, first holding pieces 62 and second 5 52 arc wound when the bobbin 52 is attached in the 

holding pieces 63 for pinching and holding the yokes SQb attachment hole 61. As shown in FIG. 22, the feeding 

provided on both sides of the magnetic core member 50 terminals 68 are provided to protrude on the lateral surfaces 

inserted into the attachment hole 61 are provided to pro- fa ™8 «ch ^ ° f the attachment hole 61 on the side 

trude. These first holding pieces 62 and second holding where the first holding pieces 62 are provided, 

pieces 63 are provided to protrude from the surfaces facing 10 ^ ^ ° f terminals 68 formed by bending the 

each other in the longitudinal direction of the attachment en ^ of * he P** ° f ^uctive i I ?f m ^ ers k 42 

hole 61 so that the holding pieces face each other. The P°^ on ^ which protrudes within the attachmen tole 61 

. . . c . f,. r . , . and elastically contacts the coil connection terminal 56, and 

spacing between the first holding pieces 62 and the spacing a ^ ^ ^ head attachin ^ ^ made of 

between the second holding pieces 63 are shghUy smaller a helic Ksin ^ mo , ded) ^ Vf, g . 35. The bent 

Uian the thickness of the magnetic core member 50, and the is ^on ^ fa formed b bendin me feedin (ermmal ^ 

first holding pieces 62 and the second holding pieces 63 ^ Qne end of tbe bead MachiD ^ 45 al ^ 

pinch and hold, by compression bonding, the yokes 506 of direction of ^ 52 mU) , he attacninent hole 

the magneUc core member 50 inserted in the attachment hole 61 Md by a stress caused by tnjs (he feeding 

terminal 68 elastically contacts the coil connection terminal 

On both lateral sides of the attachment hole 61, engage- 20 55. 

ment step portions 64 are provided which are engaged 0f me feeding terminals 68, at least parts of the bent 

portions to be relatively engaged with the engagement pawls portions 68a which contact the coil connection terminals 56 

60a of the engagement pawl portions 60 provided on the ^ processe d by one of gold plating, nickel plating and 

bobbin 52 inserted in the attachment hole 61. The engage- solder plating, in order to reduce the electric resistance at the 

ment step portions 64 are formed at distal end surfaces of 25 time of oojaaxAm It ^ desired that a material used for plating 

elastic displacement pieces 66 formed by providing substan- has sma u er electric resistance than the feeding terminals 68 

tially U-shaped cut-in grooves 65 on the surfaces facing m order to reduce me e i ec tric resistance at the time of 

each other in the longitudinal direction of the attachment contact. Similarly, it is desired that at least parts of the coil 

hole 61, from the side to be the bottom side of the attachment connection terminals 56 which contact the bent portions 68a 

hole 61, that is, from the upper side of the head attaching m proce&ed 5y ODe of gold pia^ nickel plating and 

portion 45. That is, the engagement step portions 64 are solder plating, in order to reduce the electric resistance at the 

formed by the cut-in grooves 65 provided on the surfaces ^ me Q £ contact. 

facing each other in the longitudinal direction of the attach- - ^ a bottom surface 61a of the attachment hole 61, that 

ment hole 61, and are constituted by parts of the elastic ^ QQ me inner surface Qn ^ tQp side of ^ bead attaching 

displacement pieces 66. ^ a pressing mem ber 69 for pressing the magnetic 

On the upper surface of each engagement step portion 64 core member 50 toward the magneto-optical disc is formed 

constituted by a part of the elastic displacement piece 66, by expansion, as shown in FIGS. 18, 22, 23 and 24. This 

that is, on the surface relatively engaged with the engage- pressing member 69 has elasticity and is abutted against the 

ment pawl 60a formed on the bobbin 52, a protruding ^ base 50c of the magnetic core member 50 constituting the 

portion 64a is formed at one end and a similar protruding magnetic head 44 attached in tbe attachment bole 61, thus 

portion 64b is formed at the other end. The upper surfaces pressing the magnetic core member 50 toward the magneto- 

of the protruding portions 64a, 64b are flat surfaces, and the optical disc. Specifically, both end portions 69a, 69b of 

engagement pawl 60a to be engaged with the engagement pressing member 69 are abutted against the base 50c of the 

step portion 64 is abutted against the engagement step ^ magnetic core member 50 and press the magnetic core 

portion 64 on the upper surfaces of the protruding portions member 50 toward the magneto-optical disc, as shown in 

64a, 64b. PIG 27. 

By thus providing the two protruding portions 64a 9 646 on As described above, in the magnetic head unit 41, the 

the upper surface of the engagement step portion 64, the magnetic head 44 is fixed by engaging the engagement pawl 

bobbin 52 can be easily made parallel to the head attaching ^ portions 60 formed on the bobbin 52 with the engagement 

portion 45 with high accuracy. step portions 64 formed on the head attaching portion 45 and 

To form the engagement step portions 64, the upper ends pressing the magnetic core member 50 toward the magneto- 

of the elastic displacement pieces 66 on which the engage- optical disc by the pressing member 69 formed on the head 

ment step portions 64 are formed by providing the cut-in attaching portion 45. 

grooves 65 are inclined to protrude inside the attachment 55 A gap 60 is formed around the pressing member 69, as 
hole 61 . The inclined surfaces facing each other of the elastic shown in FIG. 22, and the magnetic core member 50 pressed 
displacement pieces 66 are insertion guide portions 67 by the pressing member 69 is exposed outward from the gap 
which are abutted against parts of the outer circumferential 60. Therefore, the state of the magnetic core member 50 can 
portion of the bobbin 52 inserted in the attachment hole 61 be visually recognized from outside and a defective mag- 
so as to guide the direction of insertion and the position of 50 netic head in which breakage of the magnetic core member 
insertion of the bobbin 52. 50 or the like has occurred can be immediately detected. 

In the attachment hole 61, as shown in FIG. 25, feeding A process of assembling the magnetic head unit 49 

terminals 68 formed by bending the distal ends of the pair of constituted as described above will now be described and the 

conductive members 42 are provided to protrude. The feed- assembled magnetic head unit 49 will be described subse- 

ing terminals 68 are for feeding the coil 51 wound on the 65 quently. 

bobbin 52 inserted in tbe attachment hole 61, and electrically To assemble the magnetic head unit 49, the magnetic core 

contact the coil connection terminals 56 on which the member 50 is attached into the attachment hole 61 of the 
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head attaching portion 45. The magnetic core member 50 is The magnetic head unit 49, assembled as described above, 
inserted into the attachment hole 61 from an opening end 61 can be assembled simply by sequentially inserting the mag- 
opcning on the side of the head attaching portion 45 facing nctic core member 50 and the bobbin 52 having the coil 51 
the magneto-optical disc, with a portion of the magnetic core wound thereon into the attachment hole 61, and there is no 
member 50 on the side of the connection part 50c used as an 5 need to use an adhesive for fixing the magnetic core member 
insertion end, as shown in FIG. 18. As both lateral portions 50 and the coil 51 to the head attaching portion 45. 
on the side of the yoke 50b are fitted between the first Therefore, the assembly is very easy. Since the position of 
holding pieces 62 and the second holding pieces 63, the attachment of the magnetic head 44 to the head attaching 
magnetic core member 50 inserted in the attachment hole 61 portion 45 can be determined by the position of relative 
is pinched and held by the first holding pieces 62 and the 1Q engagement of the engagement pawls 60a with the engage- 
second holding pieces 63 and thus temporarily fixed in the ment step portions 64, the positioning of the attachment 
attachment hole 61. In this case, the upper surface of the position can be carried out accurately and easily. In this 
magnetic core member 50 is abutted against the pressing magnetic head portion 49, there is no need to use solder or 
member 69. the like for the connection between the coil connection 
Then, the bobbin 52 having the coil 51 wound thereon is terminals 56 provided on the bobbin 52 and the feeding 
inserted into the attachment hole 61 in which the magnetic 15 terminals 68. Therefore, the work for assembling the mag- 
core member 50 is arranged. The bobbin 52 is inserted into netic head portion 49 is extremely simple, 
the attachment hole 61 from the opening end 61 so that the Meanwhile, in the magnetic head portion 49, the bobbin 
side where the engagement pawl portions 60, 60 are pro- 52 has the step between the surface facing the major surface 
vided to protrude is caused to correspond to the surface of of the magneto-optical disc near the magnetic core insertion 
the attachment hole 61 where the engagement step portions 20 hole 53 and the surface facing the major surface of the 
64 are provided and so that the coil connection terminals 56 magneto-optical disc in the sliding contact portion 55. When 
are caused to correspond to the feeding terminals 68 pro- the sliding contact portion 55 slides in contact with the 
vided to protrude within the attachment hole 61. In this case, magneto-optical disc, a predetermined gap is formed 
the magnetic core 50a of the magnetic core member 50 is between the portion near the magnetic core insertion hole 53 
inserted into the magnetic core insertion hole 53 of the 25 and the magneto-optical disc 

bobbin 52. As the bobbin 52 is inserted further into the Therefore, when the magnetic head portion is caused to 
attachment hole 61, the bobbin 52 is inserted toward the slide in contact with the magneto-optical disc, the gap 
inner side of the attachment hole 61 while the outer lateral between the magnetic core 50a of the magnetic core member 
surface of the side on which the coil connection terminals 56 50 inserted in the magnetic core insertion hole 53 and the 
are attached is caused to slide in contact with the insertion ^ magneto-optical disc is determined in accordance with the 
guide portions 67 formed on the surfaces facing each other s t e p, the height of the bobbin 52 in the axial direction of the 
of the elastic displacement pieces '66 protruding within the magnetic core insertion hole 53 and the length of the 
attachment hole 61. In this case, since the bobbin 52 is magnetic core 50a extending from the base 50c to the step 
inserted into the attachment hole 61 with the outer lateral 5^ Therefore, by forming the bobbin 52 and the magnetic 
side guided by the insertion guide portions 67, the direction ^ mem5er ^ ^ high accuracy> it ^ p^ie to accu . 
of inseruon mto the atuchment hole 61 is regulated. rat ely mamtain the gap between the magnetic core 50a and 
Therefore the bobbin 52 is inserted into the attachment hole me eto dcal disc> mat ^ me hei ^ t of me 
61 in such a state that the magnetic core 50a of the magnetic , rrt . . . 7 
core member 50 temporarily fixed and arranged £ the ma < f eUc . °° rc mem ^ r *>> al a c ° i nstant ^ u n . 
attachment hole 61 is accurately inserted in the magnetic Specifically, in this magnetic head unit 41, the flying 
core insertion hole 53. 40 height of the magnetic core member 50 over the magneto- 
When the bobbin 52 is being inserted into the attachment °P tical * regulated only by the shapes of the bobbin 52 
hole 61, the elastic displacement pieces 66 are elastically aod tbe magnetic core member 50. Therefore, in the mag- 
displaced outward from the attachment hole 61 by the netic head unit 41, only me bobbm 52 and the magnetic core 
engagement pawl portions 60. As the bobbin 52 is further member 50 require particularly high processing accuracy, 
inserted, the engagement pawls 60a at the distal ends of the 45 The supporting member made up of the head attaching 
engagement pawl portions 60 reach the engagement step portion 45, the head support 46 and the fixed portion 43 
portions 64 formed at the distal ends of the elastic displace- which are integrally molded with the conductive members 
ment pieces 66 and the elastic displacement pieces 66 are 42 does not require high processing accuracy. That is, the 
elastically restored, thus realizing relative engagement of the metal mold used for molding the supporting member of the 
engagement pawl portions 60 with the engagement step 50 magnetic head unit 41 does not require hi gh accuracy and 
portions 64, as shown in FIG. 26. In this case, the bobbin 52 the supporting member can be easily manufactured 
is pressed toward the magneto-optical disc by tbe pressing The bead support 46 which supports the magnetic bead 
member 69 via the magnetic core member 50, as shown in unit 49, constituted as described above, at the distal end via 
FIG. 27. Thus, the bobbin 52 is attached and fixed in the the second elastic displacement portions 48 will now be 
attachment hole 61 so that the flange portion 54 is exposed 55 described. 

to the side of the head attaching portion 45 facing the The head support 46 is formed by molding a synthetic 
magneto-optical disc. resin between the pair of conductive members 42. Since the 
Moreover,. when the bobbin 52 is attached in the attach- head support 46 is formed by molding a synthetic resin 
ment hole 61, the coil connection terminals 56 are pressured between tbe pair of conductive members 42, the head 
in contact with the feeding terminals 68 protruding within 60 support 46 fixes the positions of the pair of conductive 
the attachment hole 61, as shown in FIG. 26, thus realizing member 42 and provides rigidity to these conductive mem- 
electric connection of the coil 51 with the conductive bers 42. The head support 46 supports the head attaching 
member 42. The feeding terminals 68 have the elastic bent portion 45 constituting the magnetic head portion 49 
portions 68a and pressured contact is made in such a state attached at the distal ends of the conductive members 42 so 
that tbe bent portions 68 provide elastic forces to the coil 65 that the head attaching portion 45 can fluctuated and dis- 
terminal connection 56, thus realizing secure electric con- placed from the second elastic displacement portions 48 as 
tact. the center. 
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When the head support 46 is not operated to fluctuate, the portion supporting piece 102 and have bent portions 104 on 

head support 46 is obliquely arranged so that it gradually their distal end sides. Therefore, as the bent portions 104 

approaches the magneto-optical disc from the fixed portion protruding above the terminal portion supporting piece 102 

43 to the head attaching portion 45. are pressed, the terminal portions 103 are elastically dis- 

On the side of the head support 46 where the head 5 placed toward the terminal portion supporting piece 102 

attaching portion 45 is supported, a first cut-out portion 46a with the connecting portion sides to the conductive members 

is formed, to which the portion on the sliding contact portion 42 as the fulcrums. 

55 of the magnetic head 44 attached to the head attaching In the terminal portion supporting piece 102, cut-out holes 

portion 45 is exposed, as shown in FIG. 14. When the head are provided for entering the distal end sides of the terminal 

attaching portion 45 is fluctuated and displaced from the 1° portions 103 when the terminal portions 103 are elastically 

second elastic displacement portions 48 as the center, the displaced. 

portion on the sliding contact portion 55 is caused to enter 0n i atcral sidcs facing each othcr of the terminal 

the first cut-out portion 46a of the head support 46. portion supporting piece 102, a pair of connection cable 

On the lateral edge of the head support 46 adjacent to the supporting pieces 106 are provided which form an insertion 
fluctuation quantity regulating arm 72, a second cut-out 15 groove 105 for inserting the connection cable 100 electri- 
portion 46b is formed so as to prevent a second regulating cally connected with the terminal portions 103 in coopera- 
piece 72b of the fluctuation quantity regulating arm 72, tion with the terminal portion supporting piece 102. These 
which will be described later, and the head support 46 from connection cable supporting pieces 106 are formed to pro- 
overlapping each other when the magnetic head unit 41 is trude above the terminal supporting piece 102 from the fixed 
projected in a plan view. 20 portion 43 and form the insertion groove 105 together with 

The fixed portion 43 and the fluctuation quantity regulat- the terminal portion supporting piece 102. On the lower 
ing arm 72, and toe head attaching portion 45 and the head sides facing the terminal portion supporting piece 102 of the 
support 46, are simultaneously molded by insertion molding connection cable supporting pieces 106, retaining pawls 108 
in which a synthetic resin is injected and molded in a cavity are provided to protrude, which are engaged with cut-out 
of the metal mold device having the pair of conductive 25 grooves 107 formed by cutting out both sides of the con- 
members 42 arranged therein. By thus providing the second nection cable 100 inserted in the insertion groove 105. 
cut-out portion 46b of the head support 46 and preventing As the connection cable 100 is inserted into the insertion 
the second regulating piece 72b of the fluctuation quantity groove 105 from its distal end side, the connection table 100 
regulating arm 72 and the head support 46 from overlapping ^ is connected with the external circuit connecting portion 101 
each other when the magnetic hea'd unit 41 is projected in a so that it is held between terminal portion supporting piece 
plan view, it is possible to mold the magnetic head unit 41 102 and the connection cable supporting pieces 106. In this 
in a pair of upper and lower metal molds and to improve the case, the connection cable 100 causes a connection pattern 
production efficiency of the magnetic head unit 41. portion to be pressed in contact with the terminal portions 

The fixed portion 43 provided on the proximal end side of 35 103 flexibly deformed to extend over the terminal portion 

the pair of conductive members 42 will now be described. supporting piece 102. As the connection pattern portion is 

The fixed portion 43 is for fixing and supporting the pressed in contact with the terminal portions 103, the 

magnetic head unit 41 on the attachment base which moves connection cable 100 is electrically connected with the pair 

along the radial direction of the magneto-optical disc syn- of conductive members 42. The coil 51 of the magnetic head 

chronously with the optical pickup unit arranged inside the 40 44 is electrically connected with the external circuit via the 

magneto-optical recording/rcproducing device. A fixed connection cable 100 and the pair of conductive members 

member insertion hole 74 in which a fixed member such as 42, and enters the state in which the coil 51 is fed by the 

a fixed screw fixed to the attachment base is inserted is external circuit. 

provided in the fixed portion 43. On the bottom side of the On the fixed portion 43, the fluctuation quantity regulat- 

fixed portion 43, engagement recess portions are provided to 45 ing arm 72, which is formed to protrude from the proximal 

protrude which are engaged with a pair of positioning pins end side of the pair of conductive members 42 toward the 

provided to protrude on the attachment base. distal end side of the conductive members 42 and adapted 

On the fixed portion 43, an external circuit connecting for regulating the quantity of fluctuation of the head attach- 

portion 101 is provided to which a flexible printed wiring ing portion 45 and the bead support 46, is integrally formed 

board and a flat connection cable 100 such as a flexible flat 50 by using the same synthetic resin material as the fixed 

cable is connected for electrically connecting the magnetic portion 43, as shown in FIGS. 16 and 17. Specifically, the 

head 44 attached to the head attaching portion 45 supported fluctuation quantity regulating arm 72 is formed to extend 

on the distal end side of the head support 46 with an external along the head support 46 and the head attaching portion 45 

circuit, as shown in FIGS. 16, 28 and 29. The external circuit from the fixed portion 43. At the distal end portion of the 

connecting portion 101 has a terminal portion supporting 55 fluctuation quantity regulating arm 72, a first regulating 

piece 102 provided to protrude on the proximal end side of portion 72a is formed which is abutted against the head 

the fixed portion 43, and terminal portions 103 formed on attaching portion 45 to regulate the quantity of fluctuation of 

the proximal end side of the pair of conductive members 42 the head attaching portion 45 when the head attaching 

are extended on one major surface of the terminal portion portion 45 and the head support 46 fluctuate. At the halfway 

supporting piece 102. 60 portion of the fluctuation quantity regulating arm 72, a 

These terminal portions 103 are formed by providing second regulating portion 72b is formed which is abutted 

substantially U-shaped tapered cut-in parts in the pair of against the head support 46 to regulate the quantity of 

conductive members 42 electrically connected with the coil fluctuation of the head support 46 when the head attaching 

51 of the magnetic bead 44 via the feeding terminals 68, and portion 45 and the head support 46 fluctuate, 

are elastically displaceable with their connecting portion 65 The first regulating piece 72a is formed to protrude from 

sides to the conductive members 42 as the fulcrums. The the distal end portion of the fluctuation quantity regulating 

terminal portions 103 are bent to protrude above the terminal arm 72 toward the bead attaching portion 45. The first 
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regulating piece 72a is arranged at a position slightly away 
from the distal end of the head attaching portion 45, as 
projected in a plan view, when the head support 46 and the 
head attaching portion 45 do not fluctuate. When the head 
support 46 and the bead attaching portion 45 are operated to 
fluctuate in the direction away from the loaded disc 
cartridge, the first regulating piece 72a is abutted against the 
distal end portion of the head attaching portion 45 and 
regulates the quantity of fluctuation of the head attaching 
portion 45. 

The second regulating piece 726 is formed to protrude 
from the halfway portion of the fluctuation quantity regu- 
lating arm 72 toward the head support 46. The second 
regulating piece 726 is arranged at a position right above the 
second cut-out portion 466 formed in the bead support 46, 
as projected in a plan view, when the head support 46 and 
the head attaching portion 45 are not operated to fluctuate. 
When the head support 46 and the head attaching portion 45 
are operated to fluctuate in the direction away from the 
loaded disc cartridge, the second regulating piece 726 is 
abutted against a site adjacent lo the second cut-out portion 
46b of the head support 46 and regulates the quantity of 
fluctuation of the head support 46. 

When a disc cartridge housing a magneto-optical disc is 
to be inserted in or ejected from the magneto-optical 
recording/reproducing device, the head attaching portion 45 
and the head support 46 of the magnetic head unit 41 
attached inside the magneto-optical recording/reproducing 
device are operated to fluctuate in the direction away from 
the position for setting the magneto-optical disc by a fluc- 
tuation operation member, which will be described later, in 
order to form a sufficient space from the optical pickup unit 
So as to carry out insertion or ejection of the disc cartridge. 
In this case, the first regulating piece 72a of the fluctuation 
quantity regulating arm 72 is abutted against the head 
attaching portion 45 and the second regulating piece 72b is 
abutted against the head support 46, thus regulating the 
quantities of fluctuation. 

In this magnetic head unit 41, excessive fluctuation of the 
head attaching portion 45 and the head support 46 is 
regulated without putting excessive burden on the second 
elastic displacement portions 48, and therefore deformation 
and damage of the first elastic displacement portions 47 and 
the second elastic displacement portions 48 can be pre- 
vented. At the same time, the height position of the head 
attaching portion 45 after fluctuation can be regulated. 

The magnetic head unit 41 constituted as described above 
is mounted on a moving base 80 movably attached within 
the magneto-optical recording/reproducing device, as shown 
in FIGS. 30 and 31. An optical pickup unit 81 is also 
mounted on the moving base 80. Therefore, in the magneto- 
optical recording/reproducing device, the magnetic head 
unit 41 moves synchronously with the optical pickup unit 
81. 

The moving base 80, on which the magnetic head unit 41 
and the optical pickup unit 81 are mounted, is supported to 
be movable along the radial direction of a magneto-optical 
disc 89 housed in a disc cartridge 88 loaded in the magneto- 
optical recording/reproducing device, as a slide guide shaft 
83 attached to a chassis substrate 82 on which a mechanical 
portion such as a disc rotation driving mechanism is 
mounted is caused to penetrate a through-hole 84 provided 
at a halfway part and then a slide guide portion 87 provided 
on one side of the chassis substrate 82 is supported by a pair 
of upper and lower engaging pieces 85, 86 provided to 
protrude on one end side. The moving base 80 is operated to 
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move along the radial direction of the magneto-optical disc 
89 via a pickup feed mechanism driven by a driving motor, 
not shown. 

The optical pickup unit 81 is mounted on the distal end 

5 side of the moving base 80 so that an objective lens for 
condensing a light bean emitted from a light source onto the 
signal recording layer of the magneto-optical disc 89 faces 
the magneto-optical disc 89. In this case, the optical pickup 
unit 81 is mounted on the moving base 80 so that the optical 

10 axis of the objective lens is situated on the centerline of the 
magneto-optical disc 89. 

On the other end side of the moving base 80, that is, the 
opposite side of the one end side where the optical pickup 
unit 81 is mounted, the magnetic head unit 41 is mounted. 

i5 The fixed portion 43 of the magnetic head unit 41 is mounted 
on the moving base 80 so that the head support 46 extends 
on the disc cartridge 88 loaded on the cartridge loading 
portion. The magnetic head unit 41 is mounted on the 
moving base 80 by the fixed screw inserted in the fixed 

^ member insertion hole 74 and fitted in the moving base 80, 
as the engagement recess portions provided on the bottom 
side of the fixed portion 43 arc engaged with the positioning 
pins provided to protrude on the distal end surface of the 
moving base 80 so as to determine the mounting position. 

^ When the magnetic head unit 41 is mounted on the 
moving base 80, the magnetic core 50a of the magnetic core 
member 50 constituting the magnetic head 44 attached to the 
head attaching portion 45 supported at the distal end of the 
head support 46 via the second elastic displacement portions 

^ 48 is caused to face the objective lens of the optical pickup 
unit 81, with the magneto-optical disc 89 held between 
them. The purpose of this arrangement is to apply an 
external magnetic field to the light beam casting position on 
the magneto-optical disc 89. 

35 As the moving base 80 is driven by the pickup feed 
mechanism, the magnetic head unit 41 mounted on the 
moving base 80 is sent in the radial direction of the magneto- 
optical disc 89, integrally with the optical pickup unit 81. 
The direction of the movement of the magnetic head unit 41 

40 with respect to the magneto-optical disc 89 is a direction 
orthogonal to the longitudinal direction of the head support 
46. 

Meanwhile, the head support 46 extended on the disc 
cartridge 88 from the fixed portion 43 having a height HI for 

45 holding the space for inserting and ejecting the disc cartridge 
88, via the first elastic displacement portions 47, is obliquely 
formed so as to gradually approach the magneto-optical disc 
89 loaded on the cartridge loading portion from the side of 
the fixed portion 43 toward the distal end portion side where 

50 the bead attaching portion 45 is supported, as described 
above, in order to cause the head attaching portion 45 
supported at the distal end of the bead support 46 to slide in 
contact with the magneto-optical disc 89 loaded on the 
cartridge loading portion. 

55 When the above-described fluctuation operation member 
73 is not operated to fluctuate, the head support 46 causes the 
head attaching portion 45 supported on the distal end side to 
enter the disc cartridge 88 and causes the sliding contact 
portion 55 formed on the bobbin 52 to slide in contact with 

50 the magneto-optical disc 89, as shown in FIG. 28. When the 
sliding contact portion 55 is sliding in contact with the 
magneto-optical disc 89, as shown in FIG. 30, the first 
elastic displacement portions 47 are elastically displaced to 
provide an energizing force to energize the head support 46 

65 toward the magneto-optical disc 89. 

In the magneto-optical recording/reproducing device in 
which the magnetic head unit 41 is mounted, there is 
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provided a head fluctuation operation mechanism, not excellent sliding property and wear resistance and a light 

shown, which operates the fluctuation operation member 73 weight and is made of a material which achieves high 

to fluctuate the head attaching portion 45 and the head dimensional accuracy when molded. As the material consti- 

support 46 from the first elastic displacement portions 47 as tuting the bobbin 52, a synthetic resin material is used, such 

the center into the direction away from the disc cartridge 88. 5 as polyphenylene sulfide (PPS), polyacetal (POM), polyary- 

Thc head fluctuation operation mechanism operates the late (PAR), polyimide 6, polyamide 66, polyethylene tercph- 

fluctuation operation member 73 to fluctuate the head attach- thalate (PET), polybutylene terephthalate (PBI), ultra-high 

ing portion 45 and the head support 46 from the first elastic molecular weight polyethylene (UHMW-PE), high molecu- 

displacement portions 47 as the center into the direction lar weight polyethylene (HMW-PE) or the like, 

away from the disc cartridge 88. In this case, the head Since the fixed portion 43, the head support 46, the head 

attaching portion 45 of the magnetic head unit 41 is fluctu- attaching portion 45 and the fluctuation quantity regulating 

ated to a position where it is abutted against the first arm 72 do not contact the magneto-optical disc, these 

regulating portion 12a of the fluctuation quantity regulating member do not need to use a material having excellent 

arm 72, and the bead support 46 is fluctuated to a position sliding property and wear resistance and can be formed by 

where it is abutted against the second regulating portion 726, using an inexpensive resin material, 

as shown in FIG. 29. By thus fluctuating and displacing the The fixed portion 43, the head attaching portion 45, the 

head attaching portion 45 and the head support 46, the head head support 46 and the fluctuation quantity regulating arm 

attaching portion 45 is released from the disc cartridge 88 73 > made of a synthetic resin material, are simultaneously 

and a sufficient space from the optical pickup unit 81 for formed b y insertion molding in which the synthetic resin 

inserting or ejecting the disc cartridge 88 is formed, as „ matenal LS injected and molded m the cavity of the metal 

shown in FIG. 31. mold having the pair of conductive members 42 arranged 

The magnetic head unit 41 mounted in the magneto- therein, 

optical recording/reproducing device is moved in the radial In this case, the magnetic head unit 41 can be formed by 

direction of the magneto-optical disc 89, using the direction a sia 2k molding operation with a pair of upper and lower 

orthogonal to the extending direction of the head support 46 « metaJ molds because the head attaching portion 45, the head 

as the direction of movement. When the head attaching support 46, the fixed portion 43 and the fluctuation quantity 

portion 45 is moved until the magnetic core 50a of the regulating arm 72 are arranged so as not to overlap each 

magnetic core member 50 is situated on the outermost circle oth er, when projected in a plan view, 

side in the signal recording are of the magneto-optical disc 1° the case where appropriate materials are selected for 

89, one side of the sliding contact portion 55 protrudes on molding the fixed portion 43, the head attaching portion 45, 

the outer circumference of the magneto-optical disc 89. me head support 46 and the fluctuation quantity regulating 

Thus, in order to prevent the one side of the sliding contact a 1 ™ ^ respectively, a bicolor molding method may be used, 

portion 55 from protruding from the magneto-optical disc 89 The feeding terminals 68 and the terminal portions 103 

even when the head attaching portion 45 is moved to the formed on the pair of conductive members 42 are processed 

outermost circle side of the magneto-optical disc 89, the 35 by one of gold plate, nickel plating, and solder plating. By 

inclined portion 556 inclined along the outer circumference performing such plating processing, the contact resistance of 

of the magneto-optical disc 89 is formed on the one side of the feeding terminals 68 and the terminal portions 103 are 

the sliding contact portion 55. Specifically, since the one reduced and good electrical contact is realized, 

side of the sliding contact portion 55 situated on the outer Moreover, through-holes 109 for exposing parts of the 

circumferential side of the magneto-optical disc is caused to ^ conductive members 42 which are buried in the fixed portion 

be the inclined portion 556, even when the head attaching 43 outward are provided on the upper side of the fixed 

portion 45 is moved to the thick outer circumferential side portion 43, as shown in FIG. 16. Similarly, through-holes 

of the magneto-optical disc 89, the sliding contact portion 55 110 for exposing parts of the conductive members 42 which 

does not ride on the thick outer circumferential portion of the are buried in the head support 46 outward are provided on 

magneto-optical disc 89 and the sliding contact surface 55a 45 the upper side of the head support 46. The parts of the 

of the sliding contact portion 55 securely slides in contact conductive members 42 exposed through these through- 

with the signal recording area of the magneto-optical disc 89 holes 109, 110 are contact parts with respect to a checking 

over the entire surface of the magneto-optical disc. equipment for checking the connection state of the conduc- 

It is desired that the sliding contact portion 55 protruding live members 42 with the coil 51 of the magnetic head 44 

toward the side of the fixed portion 43 of the supporting 50 and the electric property of the magnetic head 44. 

member is formed to have as large a quantity of protrusion The parts of the pair of conductive members 42 which are 

as possible in order to reduce the equivalent mass. In exposed outward and constitute the first elastic displacement 

recording, the magnetic head 49, having the sliding contact portions 47 and the second elastic displacement portion 48 

portion 55 attached thereto, passes through a window por- are also processed by one of gold plate, nickel plating, and 

lion 111 of the disc cartridge 88 and slides in contact with the 55 solder plating. Thus, these parts are made an ti corrosive, 

magneto-optical disc 89 housed in the disc cartridge 88. In the above-described example, the present invention is 

Therefore, the quantity of protrusion of the sliding contact applied to the magneto-optical disc recording/reproducing 

portion 55 is regulated by the window portion 111 of the disc device for recording and reproducing an information signal, 

cartridge 88. However, it is desired to secure as large a However, the present inventions may also be applied to a 

quantity of protrusion as possible for the sliding contact 50 device having only the recording function, 

portion 55. [ n (tie above-described example, the present invention is 

By thus forming the sliding contact portion 55 to have as applied to the magneto-optical disc recording/reproducing 

large quantity of protrusion as possible and thus reducing the deice using a magneto-optical recording medium as a 

equivalent mass, the de focus ing quantity can be reduced. recording medium. However, the magnetic head according 

Since the bobbin 52, having the sliding contact portion 55 65 to the present invention is not limited to the above-described 

formed thereon, relatively slides in contact with the rotating example and can also be applied to a magnetic recording 

magneto-optical disc 89, it is desired that the bobbin 52 has medium such as a magnetic disk or a magnetic tape. 
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As described above, the magnetic bead according to the 
present invention can efficiently release the heat generated in 
the magnetic core toward the proximal end side while 5 
improving the magnetic field generation efficiency at the 
distal end portion of the magnetic core, and can also realize 
a magnetic head for high-speed recording which can achieve 
a higher transfer rate. If the magnetic head is applied to the 
magneto-optical disc recording device, a higher transfer rate 1Q 
of recording data is realized -and high-speed recording is 
made possible. 

What is claimed is: 

1. A magnetic head comprising: 

a substantially prism-shaped magnetic core portion hav- 15 
ing a distal end portion cut out to form a step, the 
magnetic core portion being form so that the cross- 
sectional area of the distal end portion is smaller than 
the cross-sectional area of a proximal end portion; and 

a coil wound on the outer circumferential surface of the 20 
magnetic core portion; 

wherein the length of one side of the distal end portion is 
not less than 0.3 mm and not more than 0.45 mm, and 
the length of the other side orthogonal to the one side 
is not less than 0.4 mm and not more than 0.55 mm. 25 

2. The magnetic head as claimed in claim 1, wherein the 
height of the step is not less than 0.3 mm and not more than 
a half of the length of the magnetic core portion. 

3. A magnetic head comprising: 

a core formed substantially in an E-shapc by a substan- 30 
tially prism -shaped magnetic 'core, portion having a 
distal end portion cut: out to form a step, the magnetic 
core portion being form so that the*cross-sectional area 
of the distal end portion is smaller than the cross- 
sectional area of a proximal end portion, and a pair of 35 
yokes arranged on both sides of the magnetic core 
portion; and 

a coil wound on the outer circumferential surface of the 
magnetic core portion and supplied with a current 



based on an information signal to be recorded onto a 
recording medium; 
wherein the length of one side of the distal end portion of 
the magnetic core portion that is substantially parallel 
to the direction of movement of the recording medium 
is not less than 0.3 mm and not more than 0.45 mm, and 
the length of one side substantially orthogonal to the 
direction of movement of the recording medium is not 
less than 0.4 mm and not more than 0.55 mm. 

4. The magnetic head as claimed in claim 3, wherein the 
height of the step is not less than 0.3 mm and not more than 
a half of the length of the magnetic core portion. 

5. A magneto-optical disc recording device comprising: 
an optical pickup unit arranged on the side of one surface 

of a magneto-optical disc and adapted for casing a 
condensed light beam to the magneto-optical disc; and 
a magnetic head arranged on the side of the other surface 
of the magneto-optical disc to face the optical pickup, 
the magnetic head having a core formed substantially in 
an E-shape by a substantially prism-shaped magnetic 
core portion having a distal end portion cut out to form 
a step, the magnetic core portion being formed so that 
the cross-sectional area of the distal end portion is 
smaller than the cross-sectional area of a proximal end 
portion, and a pair of yokes arranged on both sides of 
the magnetic core portion, the magnetic head also 
having a coil wound on the outer circumferential sur- 
face of the magnetic core portion, wherein the length of 
one side of the distal end portion substantially orthogo- 
nal to a recording track on the magneto-optical disc is 
not less than 0.3 mm and not more than 0.45 mm, and 
the length of one side substantially parallel to the 
recording track of the magneto-optical disc is not less 
than 0.4 mm and not more than 0.55 mm. 

6. The magneto-optical disc recording device as claimed 
in claim 5, wherein the height of the step of the magnetic 
head is not less than 0.3 mm and not more than a half of the 
length of the magnetic core portion. 



